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This report has been prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investi-

gation; however, the investigation is Jinfended tgo_ identify. any need
1 i Y kY
for such studies. @ DACW31_?®~C ,@CDJ_C(

In reviewing this report, it should be realIzéd that the Teported
condition of the dam is based on observations of field conditioms at
the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected

der the nosmel operating enuiyonment of the structure.
Qi i =
s important -to note that “ehe f a dam depends on numerous

and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through frequent inspec-
tions can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

A

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. The spillway design flood
provides a measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and
the downstream damage potential. -
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PHASE T REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: KEEN LAKE DAM

State & State No.: PENNSYLVANIA, PA~00092
County: WAYNE

Stream: VAN AUKEN CREEK

Date of Inspection: October 23, 1979

y Dﬂewg/,g/a‘c’—dﬂ/?

Based on the visual inspection, past performance and the available
engineering data, the dam and its appurtenant structures appeac to be in
fair condition.

In accordance with the Corps of Engineer's evaluation guidelines,
the size classification of this dam is intermediate and the hazard
classification is high. The spillway capacity is inadequate for passing
the PMF (Probable Maximum Flood) peak inflow without overtopping the
dam. The project is capable of passing only 14 percent of the PMF.
Failure of this dam will significantly increase the hazard to loss of
life downstream from the dam. The spillway capacity is seriously
inadequate. The project, therefore, is considered to be unsafe, non-
emergency.

The following recommendations are made for immediate action by the
owner:

1. That a detailed hydrologic and hydraulic engineering analysis
be made by a professional engineer with experience in the
design and construction of dams to determine means for improv-
ing the capacity of the spillway and reservoir system.

2. That all trees and brush be removed from the embankment and
that this work be performed on a regular maintenance schedule.
The embankment should be protected with an adequate vege-
tative cover.

3. That the walls of the spillway and sluiceway be pointed and
capped to insure its structural integrity.
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4, That the leakage at the downstream wall be monitored on a
regular hasis noting and recording approximate volume and the
clarity. If increase in volume or any turbidity is observed,
imuediate steps shall be taken to identify and corvect the
condition.

5. That a formal surveillance and downstream warning system be
developed to be used during periods of heavy or prolonged
rainfall.

6. hat a program be developed for regular inspection and
maintenance of the facilities.

APPROVED BY ::::)

JAMES W. PECK
Colonel, Corps of Engineers
Digtrict Engineer

SUBMTTTED BY:

BEKGER ASSOCIATES, INC.
HARRISBURG, PINNSYLVANIA

DATE Lf ﬁé /7 Zo

BATE: January 25, 1980
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTTION PROGRAM

KEEN LAKE DAM

NDI-ID NO. PA-00092
DER-ID NO. 64-13

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

A. Authority
The Dam Inspection Act, Public Law 92-367, authorized the

Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Note: Project datum elevation is not available. The
reservoir pool elevation shown on U.S.G.S. Quad-
rangle as Elevation 1272, is assumed to be normal
pool elevation (top of spillway weir).

Keen Lake Dam, also known as Keen's Pond Dam is an earthfill
embankment with a downstream vertical masonry stone wall. The maximum
height of the dam is about 26 feet above streambed. The dam has an
overall length of 200 feet. A 24 foot wide spillway is located near the
center of the dam. This broadcrested weir has a crest elevation of 5.5
feet below the low point of the embankment. Adjacent to the spillway is
a sluiceway opening, which is controlled with stoplogs. Removal of the
stoplogs permits lowering of the pool level to about 11 feet below

normal pool elevat.on. All structures for spillway and sluiceway are
constructed with stone.

A fill was placed across the reservoir about 400 feet upstream
from the dam for a railroad track. This fill was originally about
twenty feet higher than the dam embankment. After the track was

-1-
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abandoned, a large part of the fill was excavated and rcmoved. A 160
foott section of this fill is now below the crest elevation of the down-
stream dam. A  foot wide stone arch extends through this fill and

connects the large upstream reservoir with the small pond between the
two embankments.

B. Location: Canaan Township, Wayne County
U.S.G.S. Quadrangle - Honesdale, Pa.
Latitude 41°-35.5', Longitude 75°-22.4'
Appendix E, Plate I & II

C. Size Classification: Intermediate. (Height: 26 feet
Storage 1449 acre-feet)

D. Hazard Classification: High (Refer to Section 3.1.E)

E. Ownership: James L. Keen
R.D. #1, Box 278
Waymart, PA 18472
F. Purpose: Recreation

G. Design and Construction History

The dam was designed and constructed by the Delaware and
Hudson Canal Company before 1851. That is the year the company received
water flow rights from Jacob Keen, who owned the land covered by the
water. Records of the design or construction do not exist, but it
appears that the dam was constructed at the low end of a relatively wide
valley in which a natural pond was located. Over the years, repairs
were made consisting of replacing wooden floors in spillway and sluice-

way, pointing and guniting of stone walls and the replacement of the
stoplogs.

H. Normal Operating Procedures

The reservoir is used for recreational purposes including
swimming, boating and fishing. Cottages are located near the water's
edge. Normal pool elevation (top of spillway weir) is desirable. All

inflow above that level is discharged through the spillway and sluiceway.

1.3 ©PERTINENT DATA

A. Drainage Area (square miles)
From files: 15.8
Computed for this report: 14.5
Use: 14.5




1 B. Discharge at Dam fite (cubic feet per second)

See Appendix D for hydraulic calculations

Maximum known flood, May 23, 1943, baard onp

records for the U.S.G.S. gaging station which

is located near Forest City in the adjoining

Lackawanna River Watershed 1153

) Spillway capacity at pool Elev. 1277.5
. (low point of dam) 973

Sluiceway capacity over stoplogs at Elev. 1277.5 279

Elevation (feet above mean sea level)

A A U P
Q

. Top of dam (low point) 1277.5 !
K
Spillway crest 1272.0 ‘
Sluiceway opening top of stoplogs 1272.7
3
! Bottom sluiceway 1261.7
k Streambed at centerline of dam - estimate 1251

D. Reservoir (miles)
Length of normal pool 0.9
. Length of maximum pool 1.0
E. Storage (acre-feet)
| Spillway crest (Elev. 1272.0) 887
Top of dam (Elev. 1277.5) 1449

F. Reservoir Surface (acres)

~ Top of dam (Elev. 1277.5) 113
-
. Spillway crest (Elev. 1272.0) 92 .
{ :
! i
G. Dam )

Refer to Plate IV in Appendix E for plan and Plate A-IIT in
Appendix A for section.




Type: Earthfill embankment with a vertical downstream masonrvy
wall.

Length: 200 feet.
Height: 26 feet.
Top Width: Varies, about 20 feet.

Side Slopes: Upstream - 2.8H to 1V (above water surface)
Downstream - Vertical (Stone wall)

Zoning: Nome.
Cutoff: Wall perhaps founded on rock.
Grouting: None.

Outlet Facilities

Stoplogs in 8' wide channel adjacent to spillway.

Spillway

Type: ‘Uncontrolled broad crested weir with sloping crest.
Length of weir: 26 feet.
Crest elevation: 1272.

Regulating Outlets

See Section 1.3.H. above.




SECTION 2 - ENGINEERING DATA

| 2.1 DESIGN

Design data for Keen Lake Dam are not available in the files of the
Pennsylvania Department of Environmental Resources (PennDER) nor in the
files of the owner. The available drawings consist of a property survey
map and two drawings indicating repairs made in 1932 and 1942. The two
drawings are reproduced in Appendix E of this report (Plates III & IV). J

2.2 CONSTRUCTION

Records of construction of this dam are not available.

2.3 OPERATION

i Records of operation have not been maintained. Correspondence in
the PennDER files indicate that the dam was overtopped during floods in
May 1942 and August 1955. The records for 1942 are conflicting. One
letter states an overtopping of 3 feet, another letter mentions 9 inches
over the dam. Washouts occurred on the downstream side at both abutments.

j A photograph taken in August 1955 shows the present owner indicating an

) overtopping height of about three feet. During the recent inspection,

; the owner stated that this height was exaggerated at that time.

2.4 EVALUATION

The only engineering data available for examination were contained
in the files of PennDER, Bureau of Dam Safety. The data was limited to

two drawings and a letter file. 1
! A. Adequacy

While the available information contained in the files are
limited, they are considered sufficient to make a reasonable assessment
of the overall condition of the dam and its appurtenances.

B. Operating Records j

Formal operating records have not been maintained for this
dam.

4

C. Post Construction Changes

The existing drawings indicate a timber floor in the spillway b
and sluiceway (Plate IV, Appendix F). This planking has been replaced
with a concrete slab. The wooden gate in the sluiceway has been
replaced by wooden stoplogs.




PP

A concrete wall was placed at both ends of the embankment

(Plate 1IV) to divert overtopping water away from the downstream abutment
fill.

Reports aud photographs indicate that the upstream side of the
spillway was gunited in 1933 in an effort to reduce leakage through the
downstream wall and spillway walls. Reports indicate that a &4 foot deep
trench was excavated at the upstream side of the spillway and sluiceway.
A concrete cut-off wall was placed in this trench and tied to the spill-
way slab. The original timber cut-off wall was at that time in good
condition, but there was not a good junction between the sheeting and
spillway floor, causing some of the leakage.

-6-
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

A. General

The general appearance of Keen Lake Dam is fair. This rela-
tively old structure consists of an earthfill embankment and a down-
stream handlaid masonry stone wall. A number of trees are on top of the
embankment. Seepage is occurring at the downstream side of the stone
wall and the spillway is in need of some repair.

The reservoir is used for recreation, including fishing,
boating and swimming. The dam and a part of the reservoir is owned by
Mr. James Keen, who has developed a camping and cottage resort area

immediately upstream of the dam. Mr. Keen accompanied the inspectors
during their inspection.

The visual inspection check list is in Appendix A of this
report. This appendix also has several sketches made from survey infor-
mation obtained by the inspection team. Included are a general plan,
profile, typical section and several details. Photographs taken during
the inspection are reproduced in Appendix C.

B. Embankment

The actual embankment is relatively short, about 110 feet to
the left of the spillway and about 50 feet at the right side of the
spillway. The upstream slope is flat and is unprotected by grass or
riprap. However, an upstream embankment across the reservoir prevents
any wave action at the dam. The top width of the embankment varies
considerably, with about a minimum width of 20 feet. The top of the
embankment is covered with many trees, some of them close to spillway
walls and the downstream masonry wall. The downstream face of the
embankment consists of a nearly vertical handlaid masonry stone wall,
which appeared to be in good condition. No displacements or bulging
were noticed, indicating that the wall is stable. Some seepage water
was coming out of the wall at both sides of the spillway close to the
bottom of the exposed wall. The amount of seepage does not appear to be
serious for this type of dam.

Concrete walls were added at both abutments. Both walls
tie in with the higher sidehills and were apparently constructed to
direct water from the hillside and any overtopping water of the reser-
voir away from the downstream joints between the dam and the hillside.




discharges which could endanger the safety of the structure.

- = -
.‘ \
-mi_ C. Appurtenant Structures
;' The spillway is formed from stone with a gunited surface. The
] gunite has cracked severely and the concrete cap of the walls 1s badly
} deteriorated. It appears that some stones could be dislodged with high

- Adjacent to the 26 feet wide spillway and separated bv a store
wall is an cight foot wide sluiceway. This slufceway, also formed with
o stone walls, has a low flow elevation of 1261.7. Stoplogs in the sluice-

. way are placed to an elevation of about 8 {nches above the spillway welr
’ elevatinn,  The stoplogs and the timbors supporting these logs were
teplaced in 1978 and are in good condition. No other methods »f lc.ver-
irg the poul level ure available for this danm.

D. Reservoir Area

e — k.

“lie reservoir area has flat banks and appears to L. stable.
The right side of the reservoir is mostly wooded and the lofc side is
used for cottages, homes, a campground and a swim beach. There are o
reports of sedimentation.

A railroad ecaubankment was constructed across the reservoir

about 400 feet upstream of the dam. A 16 foot wide stone arch allcws
the water to flow from the main reservolr ro the small pond between Keen
Lake Dam and the railroad embankment. The arch is in excellent condi-
tion and the normal water depth at this location is about 7.3 feet (Sce
Plate A-IV, Appendix A). A 160 foot long scction of the railrvad embank-
ment is lower 1in elevation than the breast elevation of the Keen lake
Dam. The embankment has many trees prowing on 1t. Several campsites

! are located on the embankment.

F. Downstream Channel

3 ! The discharge from the spillway and slulceway falls over the
downstream face of the stone wall and into the unatural streambed which
is about 100 feet wide near the dam. The banks are rocklined and steep
on the right side and moderately staep on the left side. The slupes are
wooded over the first 1,000 feet downstream bevond which the vallev
widens. There are six homes located in this widenced valley which would
be in the fleodplain if the dam shouldfail due to overtopping. Therefore,

- the hazard cateroary for Keen Lake Dan 1z "idipqh.”

4.2 EVAIUATION
Toe vivual cvalustlon of the o facilities is fair.  dyoes oo tin
vmbankment Should (o removed and come concrote repair work <boald e
porformed on the situdecwvay. Although seepa o i3 vecurciag, there is no
setioas conceta s et as no traes are nosiceahle fu e Seenape water.
: This condition shenid, hovever, be wonitore?l un a repnlar basis woting
' any change In volune of flow or clarity of the water.

-
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SECTION & - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The operational procedures for Keen Lake Dam are limited. The
reservoir is used for recreation and keeping the pool level at spillway
weir elevation is the major concern. All inflow above that level is
discharged over the spillway.

4.2 MAINTENANCE OF DAM

The owner, Mr. James Keen, is of the opinion that tree roots on top
of the embankment will hold the soil together if overtopping would
occur. If the soil becomes saturated, a tree could topple over and
dislodge a large area of the embankment. It is, therefore, more desir-
able to remove the trees and provide a good grass mat for protection of
the embankment surface.

4,3 MAINTENANCE OF OPERATING FACILITIES

The sluiceway and stoplogs are in good condition. The overall
condition of the spillway is good, except that some concrete capping on
the top of the walls and some cementing of the vertical surfaces is
required. There are no mechanical operating facilities and the lake can
only be lowered by removal of stoplogs in the sluiceway. The maximum
drawdown is about 11 feet below the spillway weir elevation.

4.4 WARNING SYSTEM

The owner of the property lives close to the dam and maintains a
campground in the area. Although daily observations arc made, there is
no formal surveillance plan or downstream warning system.

4.5 EVALUATION

The operational procedures should be expanded and should include
the removal of trees on the embankment. The area should then be seeded
to provide a dense protective grass mat. The spillway should be inspected
annually and necessary repair work should be performed.

A formal surveillance plan and downstream warning system should be
developed for implementation during high or prolonged precipitation.




SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
for Keen Lake Dam were not very extensive. No stage-~discharge curve,

stage-storage curve, unit hydrograph, nor flood routings were contained
in the PennDER files,

B. Experience Data

The greatest known flood at Keen Lake Dam occurred in May 1942
when the dam was overtopped. The amount of overtopping was reported at
several different depths ranging from nine inches to three feet. This
flood event caused a considerable amount of erosion at both the left and
right abutments.

C. Visual Observations

On the date of the inspection, no conditions were observed
that would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event, until the dam is overtopped.

D. Overtopping Potential

Keen Lake Dam has a total storage capacity of 1449 acre-feet
and an overall height of 26 feet, both referenced to the top of the dam.
These dimensions indicate a size classification of "Intermediate', the
hazard classification is "High" (See Section 3.1.E).

The recommended Spillway Design Flood (SDF) for a dam having
the above classification is the Probable Maximum Flood (PMF). For this
dam, the PMF peak inflow is 17,056 cfs (See Appendix D for HEC-1 inflow
computations).

Comparison of the estimated PMF peak inflow of 17,056 cfs with
the estimated spillway discharge capacity of 1,252 cfs indicates that a
potential for overtopping of the Keen Lake Dam exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the PMF with-
out overtopping. The spillway-reservoir system can pass a flood event
equal to 147 of a PMF.

-10~-
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D. Dam Break Evaluation

The calculations to determine the behavior of the dam in the
event of an overtopping and a resulting breaching of the cmbanban-n’
indicates that there will be a substantial increase in water levels
downstream from the dam.

Several houses are located about 1,850 feet downstream from
the dam. On the basis of the results of a dam break analysis, using the
U.S. Army Corps of Engineers HEC-1 program, the water surface elevations
in the vicinity of the houses have been compared. (Refer to Table 1,
Appendix D). The facilities were overtopped in 1942 and 1955 by a
maximum depth of about three feet, with no apparent structural damage.
For this report, is was assumed that an overtopping of four feet depth
would cause a breach of the dam. Calculations indicate that 39 percent
of the PMF inflow would cause an overtopping of 4 feet. The increase
due to overtopping under no failure condition as compared to no over-

topping, would be 3.1 feet. While more property would be exposed to

flooding, the increase to the hazard to loss of life is not considered
significant. With failure, however, the breaching analysis indicates a
rise of 5.7 feet above the flow level just prior to breach when consider-
ing a 15 minute time to complete the breach and a 4.3 feet rise above
flow level just prior to breach when considering a 1 hour time to com-
plete the breach. The increase in hazard to loss of life and property
damage is reflected not only in the increase in depth of water of 5.7
feet in the 15 minute breach and 4.3 feet in the 1 hour breach, but more
significantly in the shorter time to reach the peak. Less time would be
available to respond to the flooding under the breach conditions.

Being an earth embankment, it is judged that the breach would
be completed between the 15 minute and the 1 hour period. The numerical
difference of water levels is 1.4 feet. The property damage would be
similar with either time of failure. Again, however, the time factor is
most significant regarding loss of life. Calculations indicate that the
water depth will increase at a rate of 5.7 feet in 15 minutes under the
15 minute breach condition.

Three dams are located upstream of Keen Lake Dam. For this
evaluation, none of those dams were considered to have failed (See
Appendix D, Sheet 11).

On the basis of these calculations, it is concluded that the
hazard to loss of life and property damage is significantly increased
when the dam is overtopped as compared to the condition just prior to
overtopping.

Refer to Table 1, Appendix D, for comparison of flood water
levels.,

-11~
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F. Spillway Adequacy

The intermediate size category and high hazard category, in
accordance with the Corps of Engineets criteria and guidelines, indi-
cates that the spillway design flood for this dam should be the Probable
Maximum Flood (PMF).

Calculations show that the spillway discharge capacity and
reservoir storage capacity combine to handle 14% of the PMF (Refer to
Appendix D).

Since the spillway discharge and reservoir storage capacity
cannot pass one-half of the PMF and because the downstream hazard to

loss of life is high and this hazard is significantly increased when the

dam fails as compared to just prior to failure, the spillway is judged
to be seriously inadequate.

The hydrologic analysis for this investigation was based upon

existing conditions of the watershed. The effects of future development

were not considered.

-12-~




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Embankment

The visual inspection of Keen Lake Dam did not find any
major signs of distress which would signify an unstable structural
condition. The upstream slope was flat. Although there is very little
protective cover on the slope, the protection of the old upstream rail-
road embankment prevent serious wave damage. The upstream slope and the
top of the embankment are covered with a considerable growth of trees,
which could cause serious problems when the embankment is saturated.

The downstream side of the embankment is formed by a
nearly vertical stone wall. The wall appears to be in good condition.
Leakage is occurring on both sides of the spillway close to the bottom
of the wall. Overtopping of the dam in 1942 and 1955 caused washouts at

the abutments, but apparently did not endanger the stability of the
structure.

2. Appurtenant Structures

The appurtenant structures are an integral part of the
dam and consist of a stone spillway and adjacent sluiceway. The sluice-
way is closed off with stoplogs from about 11 feet below spillway crest
to slightly above the spillway crest. The stoplogs were replaced in
1978 and are in good condition. The walls of the spillway and sluiceway
are in fair condition. The top and sides of the center wall are in need
of repair to ensure structural integrity during large discharges.

B. Design and Construction

Design and Construction data are not available for review of
structural stability.

C. Operating Records

Records in the files of PennDER indicate that the dam was
overtopped at least twice in the last 40 years (1942 and 1955). The
1942 flood caused a washout at both abutments on the downstream side,
but there is no indication that these washouts undermined the foundation
of the dam. The washouts were backfilled. The flood of 1942 caused the
failure of the stoplogs in the sluiceway. Other records indicate that
leakage through the downstream wall has existed since at least 1930.

-13-
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D. Post Construction Changes

The post construction changes have been limited to rehabilita-
tion of the floors in the spillway and sleviceway and aftempting to
reduce the leakage through the walls under the spillway.

E. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake-
induced dynamic forces. No studies or calculations have been made to

confirm this assumption.

—14-
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SECTION 7 - ASSESSMENT AND RECOMMENDATTONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection and the review of available information
indicate that the dam and its appurtenant structures are in fair condition.
Repairs are required to the masonry walls of the spillway and sluiceway
and the trees and brush on the embankment should be removed. Leakage
exists at the downstream wall of the dam. The water is clear at the
present time. Close observation and monitoring of this emerging water
is recommended.

In accordance with the Corps of Engineers evaluation guide-
lines, the spillway is inadequate for passing the full PMF peak inflow
without overtopping the dam. The combination of the storage and spill-
way capacity is sufficient for passing only 14 percent of the PMF.
Failure of the dam due to overtopping will significantly increase the
hazard to loss of life downstream of the dam. The spillway capacity is
seriously inadequate. The dam, therefore, is considered to be unsafe,
non-emergency.

B. Adequacy of Information

Although the available engineering data are not sufficient to
make a detailed analysis of the stability of the dam and its appurtenant
structures, the available drawings, reports and the observed physical
conditions are judged sufficient for making a reasonable assessment of
the overall condition of the dam.

C. Urgency

The recommendations presented below should be implemented
without delay.

D. Necessity for Additional Studies

A detailed hydrologic and hydraulic analysis should be per-
formed by a professional engineer experienced in the design and con-
struction of dams to determine means for improving the capacity of this
spillway and reservoir system.

7.2 RECOMMENDATIONS

In order to assure the safe operation of this dam, the following
recommendations are presented for implementation by the owner:

-15-
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That a detailed hydrologic and hydraulic engineering analysis
be made by a professional engineer with experience in the
design and construction of dams to determine means for {improv-
ing the capacity of the spillway and reservoir system.

That all trecs and brush be removed from the cmbankment and
that this work be performed on a regular maintenance schedule.
The embankment should be protected with an adequate grass
cover.

That the walls of the spillway and sluiceway be pointed and
capped to insure its structural integrity.

That the leakage at the downstream wall be monitored on a
regular basis noting and recording approximate volume and
clarity. If increase in volume or any turbidity is observed,
immediate steps shall be taken to identify and correct the
condition.

That a formal surveillance and downstream warning system be
developed to be used during periods of heavy or prolonged
rainfall.

That a program be developed for regular inspection and
maintenance of the facilities.

-16-
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CHECK LIST
PHASE | - VISUAL INSPECTION REPORT
PA DER # 64-13 NDI NO. PA-00 092
NAME OF DAM KEEN LAKE DAM HAZARD CATEGORY High

TYPE OF DAM Stone masonry gravity dam with upstream earthfill

LOCAT [ON Canaan_ TOWNSHIP  Wayne COUNTY, PENNSYLVANIA

INSPECTION DATE _ 10/23/79 WEATHER cloudy, windy TEMPERATURE 50-60

INSPECTORS: R.V. Houseal (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma James Keen

R. Shireman

A.W. Bartlett

NORMAL POOL ELEVATION: 1272.0 AT TIME OF INSPECTION:
BREAST ELEVATION: 1277.5 (as surveyed) POOL ELEVATION: 1272.1
SPILLWAY ELEVATION: 1272.0 TAVLWATER ELEVATION:

MAXIMUM RECORDED PGOL ELEVATION: (Est. 3 ft. over spillway 1942)

GENERAL COMMENTS:

Dam appears to be in a stable condition. There is no evidence of
tilting, settlement or other movement. The reservoir is used for
recreational purposes.




VISUAL INSPECTION

EMBANKMENT

HO1 NO. PA-00_Y7¢

OBSERVATIONS AND REMARKS

TR

A. SURFACE CRACKS
EMBANKMENT MASONRY WAL
N/A Loose stone.
B. UNUSUAL MOVEMENT
BEYOND TOE N/A None.
C. SLOUGHING OR EROSION
0F EMBANKMENT OR
ABUTMENT SLOPES N/A None.
D. ALIGNMENT OF CREST:
HOR | ZONTAL: Horizontal - Okay Good.
VERTICAL: Vertical - See Profile
' Plate A-II.
E. RIPRAP FAJLURES
N/A N/A
F. JUNCTION EMBANKMENT Roth abutments have
& ABUTMENT OR N/A a concrete wall
SPILLWAY diverting overflow
water away from the
abutment fill.
G. SEEPAGE See sketch. Close
N/A to groundline both
sides of spillway.
H. DRAINS
N/A None.
J. GAGES & RECORDER
None. N/A
K. COVER (GROWTH)
Trees. None. Trees close

to wall.




NDY MO, PA-OO '”92

VISUAL INSPECTION
OUTLET WORKS

]
ru

ORSERVATIONS MID T

AT i

i A. INTAKE STRUCTURE Stoplogs in sluiceway can lower reservoir
| to elevation 1261.7.

B. OUTLET STRUCTURE N/A j

[ P

C. OUTLET CHANNEL Adjacent to spillway.

0. GATES Stoplogs.

E. EMERGENCY GATE Emergency drawdown is provided by stoplogs

OUTLET to the left of the spillway in old sluiceway.
> F. OPERATION & Stop logs replaced in 1978.
‘ CONTROL
o«
; ' !
G. BRIDGE (ACCESS) None.

A-3
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HDT NGO, PA-OO_QQQ

VISUAL INSPECTION
SPILLWAY

OBSERVATIUNS Al LLNANLS °

. APPROACH CHANNEL

The flow to the spillway must pass through a
stone arch which goes through a separate
embankment. A small lake is formed betwecen
this embankment and the main dam. See plan A-I.

. WEIR:

Crest Condition
Cracks
Deterioration
Foundation
Abutments

Broadcrested weir.

Walls gunited (1933 ) now spalled,
cracked and broken.

Vertical drop to plunge pool.
Abutment walls need repair.

. DISCHARGE CHANNEL:

Lining
Cracks
Stilling Basin

Natural mountain stream below plunge pool.
Wooded overbanks =~ rock channel bottom.

. BRIDGE & PIERS

None.

. GATES & OPERATION

EQUIPMENT

Stop logs in sluiceway adjacent to spillway.

CONTROL & HISTORY

Dam overtopped in 1942 and 1955.
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ND1 NO. PA-00 _ nu2

VISUAL INSPECTION

OBSERVATIONS AND REMARKS

INSTRUMENTAT ION

Monumentation

None.
Observation Wells None.
Weirs None.
Piezometers None.
Staff Gauge None.
Other None.
RESERVOIR
_———-;:;;;s Stable, flat, partially wooded.

Sedimentation

None reported.

Watershed
Description

Mostly cultivated land with some marshland and
woodland.

DOWNSTREAM CHANNEL

Condition

Floodplain of channel 100'* wide steep side
slopes on right - moderate 4:1 - 3:1 on left
side near dam.

Slopes

Wooded slopes 8" - 12" trees some evergreens -
downstream widens in vicinity of homes.

Approximate
Population

20z

No. Homes

6 homes in flood plain within 1/2 mile of dam.

A-5
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PA DER # 64-13

CHECK LIST
ENGINEERING DATA

HET MO. A-000°7

NAME OF DAM KEEN LAKE DAM

) TEM

REMARKS

AS-BUILT DRAWINGS

Not available.

REGIONAL VICINITY MAP

U.S.G.S. Quadrangle Honesdale, Pa.
See Plate I, Appendix E

CONSTRUCTION HISTORY

Built around 1850.

GENERAL PLAN OF DAM

See Plate III, Appendix E.

TYPICAL SECTIONS
OF DAM

Not available.

e

OQUTLETS:
PLAN
DETAILS
CONSTRAINTS
DISCHARGE RATINGS

See Plate III, Appendix E. 4

Not available.
Not available.

B-1 . '




MDI NO. PA-00092

ENGINEERING DATA

ITEM

REMARKS

RAINFALL &
RESERVOIR RECORDS

Reported at Forest City 4.4 inches, Pleasant
Mount 4.03 inches on May 22, 1942.

DESIGN REPORTS

None available.

GEOLOGY REPORTS

Néne available.

DESIGN COMPUTATIONS:
HYDROLOGY &
HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

None available.

MATERIALS INVESTIGATIONS:

BORING RECORDS
LABORATORY
FIELD

None available.

POST CONSTRUCTION
SURVEYS OF DAM

See Plate III, Appendix E.

BORROW SOURCES

Unknown.

B-2
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ENGINEERING DATA

‘ NDI NO. PA-nch92
\

]

1

!

1 TEM RLHARKS

MONITORING SYSTEMS None.

MODIFICATIONS None.

HI1GH POOL RECORDS 2.5 feet overtopped May 1942.

About 3 feet overtopped August 18, 1955,
i Hurricane Diane.

POST CONSTRUCTION
ENGINEERING STUDIES
& REPORTS

No engineering reports or studies.

PRIOR ACCIDENTS OR
FAJLURE OF DAM

Description: Stoplogs failed on May 24, 1942.
[

No reports.
Reports:

MAINTENANCE ¢

Not maintained.
OPERATION RECORDS

SPILLWAY PLAN, SECTIONS

General Plan only. No details. ]
AND DETAILS

B-3
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NDI NO. PA-ND

P

ENGINEERING DATA

I TEM

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

None.

CONSTRUCTION RECORDS

Not available.

PREVIQUS INSPECTION
REPORTS & DEFICIENCIES

PennDER Inspection Reports since 1930 indicate
brush and trees on the embankment and on down-
stream wall. Leakage has been reported through
sluiceway walls and at the bottom of the down-

stream wall.

MISCELLANEOUS
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DRAINAGE AREA CHARACTERISTICS:

NDI MO, PA-D0 092

CHECK LIST

ENGINEERING DATA

35% woodland, 607% farmland, 5% urban

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev., 1272 Acre-Feet 887

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev, 1277.5

Acre-Feet 1449

MAXIMUM DESIGN POOL: Elev., 1277.5

TOP DAM: Elev. 1277.5

s SPILLWAY:

. OUTLET WORKS:
a. Type None
I b. Location

c. Entrance inverts

d.
e.

‘ HYDROMETEOROLOGICAL GAGES:

a. Type None
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE: 1252 cfs

e. Location Spillover Near center of dam

f. Number and Type of Gates None

a. Elevation 1272

b. Type Broad crested weir with sloping crest

c. Width 26'

d. Length 25"

Exit inverts

Emergency drawdown facilities

2 B Coair s
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PA.-00092 ;
KEY MAP OF PHOTOGRAPHS | |
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2

TOP OF EMBANKMENT LOOKING TG THE LEFT END - NO.

3

NO

SEEPAGE AT DOWNSTREAM FACE -

PA-00092

Plate C-11




PA-00092
Plate C-II1

UPSTREAM SLUICEWAY AND SPILLWAY - NO. 4

DOWNSTREAM ELEVATION OF SPILLWAY AND SLUICEWAY - NO. 5
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6

THE UPSTREAM EMBANKMENT WITR ARCH - NO.
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7

LOOKING TO UPSTREAM SLOPE - NO.

PA-00092

Plate C-1V
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- DOWNSTREAM CHANNEL - NO. 8
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RESERVOIR ~ NO. 9
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Plate C-V
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: ‘ SUMMARY DESCRIPTION
{ OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSTON

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer
program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version.

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic~hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation
procedures typically used in the dam overtopping analysis is shown
below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the
dam.

- Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the
peak discharge and maximum stage of each routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a
significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Sectiom 5.

N For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Version
~ prepared by the Hydrologic Engineering Center, U.S. Army Corps of
| Engineers, Davis, California.
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BREACIH  ASSUMPTIONT
BREACH wiprt * 50
S /D SLOPES (EARTH EMBANEGMENT ) = [0/

FAILURE TImFE (CanrTy EM EAVMKMENT ) =
; « BETWEeEECN 15MIN. AND 2. HA.
! VSE ! .25 Ha., SHR., |.OHR.
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TABLE NO. 1
COMPARISON OF WATER SURFACE FLEVATIONS

KEEN LAKE DAM

PMF = 17,056 cfs

Crest Elevation - 1277.5 Low Point - 1277.5 Spillway Elevation - 1272 J
B CREST OF DAM 1850' D/S OF DAM*
q STAGE ELEVATION DEPTH ELEVATION
. A. At Low Point in
’ Embankment Crest 1277.5 0 1240.9
B. 39% PMF Overtopping
| No Breach 1281.64 4.14 1244.0
| C. 39% PMF Overtopping 1
(15 Min. Breach) 1281.51 4.01 . 1249.7 ;
D. 39% PMF Overtopping
(1 Hour Breach) 1281.51 4.01 1248.3
*Several houses located about 1850 feet downstream of Keen Lake Dam. i
i ' Condition C: (Time refers to elapsed time after start of storm).

Time to reach breach elevation 1281.5 at dam = 45.0
. Hours. Water level 1850' downstream prior to breach
= 1244.0. Duration of breach = 15 Minutes.
Time for breach to peak 1850' downstream = .25 Hours.
Peak elevation 1850' downstream due to breach = 1249.7.
Rate of increase in water level = 5.7' in 15 Minutes. E




) . ‘m o .
HYDROLOGY AND JIYDRAULIC ANALYSIS
DATA BASE
(\
NAME OF DAM: KEEN LAKE ____ RIVER BASIN: DELAWARE S ——
)
PROBABLE MAXIMUM PRECIPITATION (PMP) = 1.3 INCHES /24 HOURS
(FOR FOOTNOTES SEE NEXT FAGE)
STATION | 2 3 a
Elk Elk - | Little l.Little Keen
STATION DESCRIPTION Lake Lake Dam Keen Pond Pond Dam
DRAINAGE AREA (SQUARE MILES) .89 9.36 !
: |
CUMULATIVE DRAINAGE AREA .89 .89 10.25 , 10.25
{SQUARE MILE) g
s e = 6 HOURS 111 111 (
zo % 12 HOURS 123 123 |
=, 0 24 HOURS 133 133 ;
9 sz 48 HOURS 142 142 1
3% qw 72 HOURS - - i
w & |
4 00d .
i
(3
I ZONE 1 | 1 %
Sx (4) \
S Co /G .45/1.23 .45/1.23 |
O
¢ 5 |
g w L {MILES) 6.01 |
Ty ) (9) i
b L ¢o (MILES) L'=,71 3.98 \
5 5 0.3 )
eﬁ- Tp = C‘ “"LCO) {hours) 1.0(]_0) 3.19 |
5 : ,
!
« CREST LENGTH (FT.) 4.6 : 26
}—
S FREEBOARD (FT.) 5.9 P57,
i
N DISCHARGE COEFFICIENT 2.7 ﬁ 9.7 |
<
2 EXPONENT 1.5 \ 1.5
=4
> & ELEVATION 1419 5 1291
NORMAL POOL 157 ‘ ‘ 19.6
s |
w - '
S eLev, 1420 188.7 Elev. 1300, 179.5
<q 1440 266.8 Elev. 1320 509
- ELEV, o !
; | .
i e~ NORMAL pPooL'” 2922 | 92
(L] [{:]] |
| 2 eLev.  1363.2 0 Elev. 1276.¢ 0 .
s 1 4 w {8} ’
ox ELEV. | i
w < ELEV © }

A




HYOROLGOGY AND HYDRAULIC ANALYSIS
DATA BASE
_ !
! NAME OF DAM,___ KEEN LAKE RIVER BASIN' ____ DELAWARE
[}
PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.3 INCHES/ 24 HOURS(
(FOR FOOTNOTES SEE NEXT PAGE)
STATION | 2 3 4
Lake Lake Keen Keen
STATION DESCRIPTION Ladore Ladore Dam Lake Lake Dam
! DRAINAGE AREA {SQUARE MILES) 3.37 .91
- CUMULATIVE DRAINAGE AREA 3.37 3.37 14.53 14.53
T (SQUARE MILE) :
e - s 6 HOURS 111 111
= o 24 HOURS 133 133 ‘
; P 48 HOURS 142 142 |
1 3%3w 72 HOURS - - |
. w I o
; <O 0 d . |
, |
| x zone 1 1 |
! & |
g ., Co /Gt .45/1.23 .45/1.23 |
x* (3
Ty 5)
Z L cq (MILES) 1.88 _ L=.6(9) i
¥ E: TGl leg) ™ (hours) . ' !
: g p 1 ca 2.28 .9 (10) i
. o }
‘ ' |
\ « CREST LENGTH (FT.) 47 % 26
[
g FREEBOARD (FT.) 4 | 5.5
|
> DISCHARGE COEFFICIENT 2.9 { 2.9
z EXPONENT 1.5 | , 1.5
- !
- l
< . P ELEVATION 1367 i 1272
‘ '|
’ NORMAL POOL 261 : 91.8
® & . ’ |
e ELev, _ 1380 390 Elev. 1280 | 123
(&) '
<< ELEV. Elev. 1300 | 197
i
- NORMAL PooL'” 1605 | 887
(YU !
r i ELey,  1348.6 @ 0 Elev. 1243 | 0
] x @ ;
. ox ELEV. ! , :
- ¢4 ! : K
t— “n.-- ELEV ___.___.____m f 3 - g
! ! :
R

T s s GRS Nl M TR . W D il M TS




F (l)Hydrometeorological Report 373 (Fignre 1), U.S. Armyv, Covps of
Engineers, 1956,

(Z)Hydrometeorological Report 33 (Yigure 2), U.S. Army, Corps of
Engincers, 1956,

(3)

Hydrological zone defined by Corps of Engineers, Baltimore District,
for determining Snyder's Coefficients (Cp and C.).
(4)

Snyder's Coefficients.

(5)L = Length of longest water course from outlet to basin divide.
L., = Length of water course from outlet to point opposite the

5 ca

k. - centroid of drainage arca.

: 1 (6)Planimetered area encompased by contour upstream of dam.
a () pennDER files.

(S)Computed by conic method.

. (9)L' = Length of water course from end of reservoir to basin divide.

10 110.6
07 = ¢, @0

— e v ks o wb

Tt B . . = - Tl - M - b




1
1
e

1 A KEEN FONL DA 4198 vod AULEY CREFK
o 2 Y, PAUAA TUfyy WAYHE COWLTY, PA,
3 Al HDT ¥ PA-00052 FA IR #6413
[ BR300 0 15 0 ) 0 0 0 -4 0
5 B 5
~ ) J | 9 1
7 M i .75 5 A 3 2 o5 8 NG
8 A 1 1
! L 7 h TILON HIDROCKAFY - (LN LASE SUEARLA
t: 10 # 1 1 85 14,53
' @ 1 3 21,3 11 123 133 142
12 T 1 103
_ 13 W 1 V45
. 0 14 X =15 -.05 2
| 15 K 1 2 1
b : 16 Kt RESERVOIR ROUTING - THRU ELN LANE
P 17 Y 1
! } @ 18 Yi 1 7 -1 ‘
P 13 YAO1419 1420 1420.5 1420 1422 1423 1424 1424.9 1425.5 1426
oy D 20 Y50 12 23 35 65 103 151 196 482 884
! 2 9o 157 188,7  264,8
n SE1363.2 1419 1420 1440
: 2 83 1419
L ® ] $11424,9
i 25 K i 3 1
oo 2% 81 ROUBIING THRY REACH 2 - 3
} D 2 Y i
! 28 11 1
o 29 % oA 08 NI M0 2600 D26
g 30 Y70 1400 150 1400 300 1380 670 131 675 131
1 Y7 1290 1380 1540 1400 1940 1420 ’
2 K 1 A 1
A i+ 33 K ROUTING THRU REACH 3 - 4
o £f Y 1
w~ ¢ 35 Yi
2 36 N .07 o 13 1380 £350 L0063
kY Y20 1380 250 1360 850 1340 1475 133 1180 133t
| o k2 Y7 1720 1340 2000 1340 2250 1380
_ 39 K t 5 1
40 K ROUTING THRU REACH 4 - 5
' M ¥ {
i @ 4§ Y1
: 43 6 1 V05 1300 1340 5750 .0954
E 9 a4 Y70 1380 230 1340 IS 13200 1410 1300 1420 1300
Lo 45 Y7 1650 1320 1900 1340 2050 1360
o A4 K 3 1
o 47 K1 INFLOW HYDROGRARH - LITILE NEEM FONU' SUBAREA
Qo 4 oo 1 9.3 14,53 4 ;
4y P 2143 111 123 133 142 .
50 I 1 W05
9 1 51 N9 A5
52 X 15 -.03 2 {
53 K 2 7 1 5 ,
9 54 Kt CUMRINE HYDRUGRAFHS AT LITTLE KEEN POND ! )
5 K 1 B 1 ;
; 56 K1 RESERVOIR ROUTING - THRU LITTLE KEEN POND
- 5 ¥ 1 , _
59 V1 1 72 -1
5 Y4 1291 1290,5 1292 1292.5 1293 1294 1295.5 1296.7 1297.5 1298.5 ‘
Q 40 Y4 1300 1302

.



- T i 7 -1
] 9 YA 1291 129003 197 92908 1D 40VA NUSTLG TSR 40t e
60 Y 1300 132
b1 5 0 25 7703 W2 W 9 fme s
62 Y5 3903 7210
. 63 0 196 1795 509
44 1276, 1291 1300 1320
b5 109
Q 4 $01226.7
! b7 K t 9 1
| o 48 K1 ROUTING THRU REACH 8 - 9
59 Y 1
. 70 it
. o 7 Y6 1 .08 12800 1380 SR L0073 ;
F, 72 Y70 1340 250 {320 410 1300 760 1280 710 1780
P 73 Y7900 1300 1000 1320 1120 1340 :
g P 7A K 10 { ’
75 ki INFLOYW HYUROGRATH - LAKE LADORE SUBAREA
r 76 i 1 1 337 14,53
" 77 P .3 123 133 142
| o 7 r L0
‘ 79 W28 a5
: 89 Y- 05 2
L] 81 K i 1 1
. 82 Ki RESERVOIR ROUTING - THRU LAKE LALORE
83 Y 1
} d 8 oo 1605 -1
85 V4 1367 13674 13677 1368 1369 1370 371 13745 1372 13705
o 86 50 3 81 155 490 1002 1694 2291 331 4586
87 0 2t 99
83 $£1348,6 1367 1380
87 15 1347
Q 90 $o 1371
~ 91 K 1 12 1
~ Py 2] Kt ROUTING THRY REACH 11 - 12 U
93 Y 1
94 oot
95 Y6 1 .08 1280 1390 1050 .08
o 9% Y70 1340 100 1320 290 1320 300 1300 3S0 1280
97 Y7470 1300 520 1320 450 1340
98 K 13 1
¥ 99 §1 INFLOY HYDROGRAPN - KEEN POND SURAREA
100 M 1 T 14,53
110 P 23 Mt 123 133 142
< ‘0 102 T 105
- 103 N BN |
{ 104 X -5 . =005 2
o 105 K 3 14 1
106 Kt COMBINE HYDROGRAPHS AT KEEN POND
107 K 1 15 !
D 108 A RESERVOIR ROUTING - THRU KEEN FOND
109 Y 1 :
110 oo ga° -1
® " YO O172 12725 13 12735 A4 1295 106 1277.5 1278 1278,3
112 YA1278,7 1279.3 1281,5 1284
113 50 27 79 158 252 435 762 1252 1449 1598 _
14 Y5 1842 2325 S1y0 9850 ;
115 o0 9.8 123 197
16 ¢ 1243 1272 1280 1300 b
9 17 #1272 :

8 $01277,

R ——— ——— - -

- - Mt @ cmar. e = - - —— o~ .
- — e . R - o e - ~ -

Sy . s el
bl g P




‘ 11/ 81202
! 118 $01277.5
F o 119 K 79
| 1 FREVIEW OF STOYENCE OF SYEEAN NETUOKE 5 C1ATLONS
: b RUNUFT BYORDGRRTH AT !
3 ROUTE BYDROBRAEN 10 p
: ROUTE HYDROGRAFH TQ 1
§ FOUTE HYURDGRESTR 10 )
4 ) ROUTE HYDROGRAFH TO 5
vy FUNOFF HYDROGRAFH AT 6
| _ COKBINE 2 HYDRUGRAPHS AT 7
1 ] ROUTE HVERORRATH 10 8
ROUTE HYDROGRAFY TO 9
RUNGFF HYDROGRAPH AT 10
¢ o ROMTE WYDROGRAPN T0 i
ROUTE WYDROGRARH T0 K
RUMGEF IYUROGRAFH AT 13
" COMBINE 3 HYDROGRAPHS AT 14
1 ROUTE HYLRUSRAPK TO 15
| EHD OF HETWORK
X [+
[RES VAT AT RS RS E SRR IR SRR ¢ 2T
Qo FLOOD MYURCGRAFH PACNAGE (HEC-1)
DAM SAFETY VERSICH JULY 1978
s o LAST MODIFICATION 26 FER 79
| OO PR AR SRR AT L
t
RUN  DATER 79710720,
TIHEK 14,09,20,
REEN POMD DAM  B¥4K VAN AUKCH CREEK
; o CENAON THP .+ WAYNE COLTY, FA, 1
' NT ¢ PA-00092 FA DER ¢ 44-13 :
X o JOB SFECIFICATLON
MO MR NMIM TDAY IR ININ METKC  IPLT  IPRT  NSTANW
300 0 15 0 0 0 0 0 -4 0
JOFER WNT LROFT  IRACE
o 5 0 0 0
] KULTI-PLAN ANALYSES 10 TE PURTORKED
< NELAN= 1 NRTIO= 9 LRTIO= ¢
\ RTIOS= 1,00 W75 .50 .40 .30 .20 .15 0 .05
' o
o IREERAERE SXRELET IR 12723111111 KERRBARGIK FRER3E333
o SUR-ARCA RUNOFF COMFUTATION
INFLOW HYDROGRAPH - ELK LAKE SURAREA
0 ISTAR  ICOMP  IECON ITAPE  JPLI  JFRT  INAME ISTAGE  IAUTO
1 0 ] 0 0 0 1 0 0
9

HYNFQORATH DATA




- v

2 PR ; - g d A G o
e A e e e e e e s A S oo b = M et e i

BIsEL ERERRRRKAX Fidpirini ANREYAY SV 1L
SUB-AREA EUMOLE LOMPIIAT 10
INFLOM HYDROGRAFH - ELK LARE SUIMREA

ISTAR  [CoMP TECOR  TTAYE LY JIRE WeetE ISTARE TAUTE
i 0 ¢ 0 ¢ 0 ! { {

HYDFOGRAFR DATA
INYDG  IUHG  TAREA  SMAF TRSDA  TRSEC  RATIO  ISHOY  ISMMC  LOCAL
| 1 .89 0,00 14,53 Q.00 0.000 0 9 0

FRECIP DATA
SFFE FH5 Ré Ri2 F24 48 R72 k94
0,00 21,30 111,00 123.00 133,00 142,00 0,00  0.00
TRSPC COMPUTER BY THE PROGRAH IS 813

LOSS PATA
LROPT  STRKR DLTER  RTIOL ERAIN  STRKS  RIIOK  SIRIL  CNSTL  ALSHX  RTIGF
0 0.00 000 109 0,00 0,00 1,00 1,00 05 0,00 .00

{HET HYDROGRARN BATA
= 1,00 CP= A5 Nl 0

RECESSION DATA
STRIG=  -1.50  ORCSN= -,00  RTLOR= 2,00

UNIT HYDROGRAFH 36 END-OF-FERION ORDINATES: LAG- 1,01 HOURSy CF= .45 VOL= i.00

24, 77: 184, 247, 230 227, 147, 141, 1537y itk
99, 84, i AL, s A4, 3z, 30 27 23
20, i7, 14, 12. 10, * 8, be Se o
4, 3 3 24 2 i
0 END-CF-FERIOD FLOW
HO.DA HRJMN PERIOD RAIN EXCS  LOSS  CONP ) HO.D4  HR.MHM FERIOD  RAIN  EACS  LOSS

SUM 2458 20,200 .47

{ 624.)( 964000 61,0 1463:36)

R LEALERRALE THIARE Y FHER A FAKERREAKA
HYDREERAFH ROWITHG
RESERVOIR ROUTING - THRU ELR LAKE

ISiac  ICre ECOM  ITAFE  JMLT JTRT DM BSTAGE  IAUTO

2 i 0 0 ¢ 0 i 0 0
FOUTING DATA
pLOSS  CLUSS iRy IRES  1SAKL 1oPT 1rite LoIR
0.0 0,000 0,00 1 0 0 0 0
H3TPS  NSTRL LAG  AsKK X 15K STUEA  ISPRAT
1 0 0 0,000 0.000 0,000 2922, ~1

STAGE 1419.00 1420.09 1420.50 1421,00 1422:00 1423.09 1424,00 1424,90

I'an o L PER 2 L) 2 AR 4w srtann Thetabedd 1l nn Pva
- R LU SR e SR -

CoMk 0

91685,

—
-
-2
h

3 <
>
—
-~




A TTT T (PEETELS TP AT MG T
HYBRDGRAFT KO THS
. RESERVOIR ROUTING - THFY B LM
ISTAR  TCONF  TECON  TIAPE aeLY CRY T T qane
2 { 0 6 n 0 f '
RGUT LG Il
aLOSS  CLUSS A6 IRES  ISAKE  IOPT  IFHF LSTR
0.0 0,000 0,00 1 0 0 9 0
HSTPS  NSTIN. LAG  AMSKK X 15 GTORR  ISFRAT
{ | 0 0,000 0,000 0.000 2922, -1
STAGE 1419,00 420,00 1420,50 142,00 1422.00 143,00 1424.00 1424,90 1425,50
FLON ~ 0.00 12,00 23,00 35,00 65,00 165,00 158400 198,00 482,00
SURFACE AREA= 0, 157, 187, 27,
CAPACITY= 0. 2920, 3073, 7675,
ELEVAT10N= 1363, 1419. 1420, 1440,
CREL  SPMID  COGW  EXPW ELEVL  COM.  CAREM  LYFL
1419.0 0.0 0,0 0.0 0,0 4,0 0.0 0.0

FEAK OUTFLOW IS

FEAK OUTFLOW IS

FEAK OUTFLOW IS

FEAK OUTFLOW IS

PEAK OUTFLOW 15

FLAK OUTFLOW IS

PEAK QUTFLOW IS

FEAK OUTFLOW IS

FEAK OUTFLOW 15

147, AT TINE 47,25 KOURS

98 AT TIHE

47.50 HOURS

94, AT TIEE 43,23 HOURS

37, AT TIME 48,50 HOURS

260 AT TINE 49,00 HOURS

15. AT TIHE 47,50 HOURS

10, AT TINE 49,75 HUURS

7. AT TIHE 49.75 HOURS

4, AT TIME 49,50 HOURS

DAl DATA
TOREL Coin EXFD DAHNID
1424,9 0.0 0.0 04

14220




L ETTITATEY STTTRERY IR I EANAD M
] HYDRUGRARY ROUTLHG
K
b ROUTTMG THRU KEACH 2 - 3
t ‘-
E 1SIAD  LCOMF  TELAN  LIAFE  UPLT PR IHANE ISTRCE TANTO 1
E 3 i 0 0 6 0 1 o ¢ 1
E EATING BATh 3
: GLOSS CLOSS  AVG  IRES ISMNE  IOPT  IFiF LSTR
L 0,0 0,000 0,00 i 0 0 0
!
P NSTFS  NSTDL  LAG  AMSKK X TSk STURA ISFRAT
E i 1 0 0 0,000 0,000 0.000 0 0
X _i “OKMAL DEPTH CHANNEL ROUTING
{ —
E' o ON(L)  GNIZ)  @H(3)  ELWUT  ELHAX RLMIH SEL
1000 .0860 L1000 137(.0 1420,0 2600, 01600 5
ir i CROSS SECTION COORDTNATES--STAIELEV.STRyELEY-~ETC
| 0,00 1109,00 150,00 1400,00 300,00 1380,00 470,00 1371,00 673,00 1371,00
i 1290,00 1389,00 1540.00 1400.00 1940,00 1420,00
AGE 0,00 22,49 85,41 197,82 344,04 506,45 674,80 851,09 135,33 250
! 1427.61 1435.66  1869.07  2M1b.11 237006 2433,96  2904.50 3183, 370,30 Jréss
BUTFLOW 6,00 1083.93  ASDLLET UP314,30 44172.60  Bi672%6 12053572 1BAITLGT 299960.53 Slilte. .
403917.59  A9A179.55  58Y763.65 70057445  €21103,42  951850,95 1092171.08 1242252,62 1402008.13 1574TAL.
ol STABE  1371.00 1373.53 137615 137474 1391,32 1303.47 1286,47 138905  1391.63 10,
1394.79 1399,37  1401,99 1404,53 140711 140768 1417,26 141484 1417,42 4
’ FLOW 0,00 10A3.B5  6600.83  19FLA30 4417260 BIE72,86  128L33.70 184371.4%  248900.53 JAILEL
! 403917,59  494179,57  SU9763.65  T00574,45  829703.£7  951830.99 1092171.08 1242252.82 1402108.13 1371760,
SAXIMUM STAGE 1S 1371.4
RAXINUM STABE 15 1371.2
< HAXIMUN STAGE IS 1371.1
]
L ' “AXINUM STAGE IS 1371
4AXIHUN STAGE 15 1371.1
HAXIHUN STAGE IS 1371.0
3
AAXTHUM STAGE 1S 1371.0

3 fiainU STAGE 1S 13710

SAKIMUN STAGE 1S 1371.0




I EEV S P AYIEVYLSS vkttt RSN ITE) SVITZET1E:
WIPRDEE M I EOT IR
FOUTING THRU REACH I - 4
I5Th  ICONF  TECON  1TAPE JRLY JIRT O THMIE TS TanTe
A i n b n p { n 0
FONT R ity
QLOSS  CLOSS AVG  IRES  ISAHE  JOPT IFHP LSTR
0.0 0,000 0,00 1 ] 0 0 0
NSTPS  NSTH, LAG  ANGKK bt 18K STO%A  TGFRAT
i 0 0 0.000. 0,000 0,000 0. 0
STRMAL DEFTH CHAMMEL ROUTING
QCLY  ON(2)  DIM3)  ELNVT  ELHAX  RLNTH SEL
1000 40700 (1000 1331,0 1380.0 4330, 400430
CROSS SECTION COORDINATES--SUA ELEV,STAELEN--ETC
0,00 1382,00 250,00 J340,00 830,00 1349,00 1175,00 133(.00 1130,00 1331.00
1720,00 1340,00 2000.00 1360,00 2250,00 12B1),00
JRAGE 0,00 49,47 190,13 124,97 746442 1115.57 152942 1984.91
3607439 4233,48 4897,02 9589,35 6297.52 7034.73 7795,78 856107
QUTFLOW 2,00 674,18 ALJ0.87 {12169,37 278505 913514 3233729 11940354
2710793, 30 3354628,2R A0R707.30 4BR30%,78  U74941.38  671601.97  778294.71  €82041.,03
STAGE {151,990 1335,48 [336,14 1333.74 134132 134307 134,47 1347.05
1396.79 1359, 37 1361.95 1364,53 134711 134%,48 1372.2 1374.84
FLOW 0,00 674,18 4170,87 121089,37 860,06 S183A014 823302 119403,54
271093,31  335628.28  408707.36  4B9309.78  S76941.38  671601.97  773234.71  832041.03
MAXIMUM STAGE IS  1331.6
HAXIHUM STAGE IS 1331.4
HAXIMUN STAGE 15 1331.2
HAXIMUM STAGE [S  1331.2
HAXIHUM STAGE IS 133141
SAXINUM STAGE 15 13311
HAVINUN STAGE 1S 13310
HhaIMUM STAGE IS 133140
HAXINUM STAGE IS 1331.0

AT
7390460

163137.92

997873.2

1351463
1377.42

163137,912
997873.21

KL

10204

MR

PE2003,

[RNEN
A RAUN

Mg

Hga.




"lll'l‘“‘ "“”’k“ LR '-”““”' [ XEFERRNTR]

HYDIRNGRATH ROUTTNG

ROUTING THRU FEACH 4 - &

ISThe  ICoKE  IECOM  [TAE JPLT - UPRE WHAIE TSTANE TANEG

] | 0 0 0 0 i " (
E FINTING POTA
2 OLOSS  CLOSS  AVG  IRES ISAME  [OFT  IFiF LSTR
» 0.0 0.000 000 1 0 0 0 0
L. i
| NSTFS  NSTOL  LAG  AMSKK X TSk SIORA ISPRAT
: ‘} 1 0 0 0,000 0,000 0,000 0, 0
# i WRHAL DEPTH CHANNEL ROUTING
k.
! D TN O ELNYT ELMAX RLNTH SEL i
(4000 40500 1000 1300.0 1350.0 5750, 00510
L 4 {
T CROSS SECTION CUDRNTNATES--STAIELEY,STA/ELEV--ETC
‘: 0,00 1360,00 250,00 1349,00 375,00 1320,00 1410,00 1300,00 1420.00 130,00
x 1650,00 1320,00 1900,00 1340,00 2050,00 1340, 00
. 1
'AGE 0,40 45,00 17486 387,47 49275 106159 1SRG 2056,03 261631 31T
380,90  4MS5.23 510423 S788.01 649774 723381 799620 878492 9999.97 1Mt
DUTFLOW 0,00 106216 A3ALSH  1030RAL I@PV2AD F0MAT.SE LIVIIROT 120064.13  264561.55 3R 4
; 473979,89  597540.01 73370.08  361417,00 1041895,18 1213626,35 1397715.69 1593710.14 1801562,55 2021311,

STAGE 130000 130316 1394, 82 1309,47 1312, 61 135,79 1318.95 1322.41 1335.26 108

1331.58 1334,74 1337.89 1341,05 1344.24 134737 1350.33 1333.68 1356.64 [RETRE

FLOW 0,00 1062,14 4341,56  1BJ03,81  30997.12  7047.58  [13733.23 180064.13 264881,
473777.87  597340,01  73342(,0C0 081417,08 1041495,18 1213626,35 1377715.69 1993710.14 1601582

AXINUM STAGE IS 1300.,4

3 3627780
I

(=4
J
95 M

“AXIMUM STAGE IS 1300,

- “AXINUM STAGE IS 1300.2
{ “AXINUM STAGE IS 1300.1 j
YAXIHUM STAGE IS i300.1
AXIMUN STAGE 1S 1300,0 .
{
HAXINUM STAGE 15 1300.0 i 1

w.aoUM STAGE IS 130040

‘AXIMUN STAGE IS 1300.0




3423818081 R P1182824] Bkttt Frritdtany AR AN 144
SUB-AKEA KUINEE COMFTTAT TN
. INFLOM HYDRDGRATFH - LITTLE KFTM FOND SURAREA
ISTAYTCOM:  TECHM  TTAYE  JPLE JPRE INAE (5TARY TADTH
i b 0 n ) 0 0 1 0 o
| HYDROGRAPI DATA
; IWDG  TUHG  TAFEA  SNAP  TR3DA  TRSFC  RATIO ISNOW  ISMME  LOCAL
' 1 t 936 0,00 1457 0,00 0,000 0 0 0
11 PRECIP DATA _
‘ 1 SOFL FHS kb Ri2 R24 R43 R72 154
, 0,00 21,30 114,00 123,00 133,00 142,00  0.00  0.00
3 "KSPC COMPUTED BY THE PROGRAM 15 ,B13
d
b LOSS FATA
T LROFT ~ STRRR ~ DLINR  RTICL  ERAIN  STRKS  RTIOK  STRIL  CNSTL  ALSHX  RTINP
- : ¢ 000 0,00 100 000 000 1,00 1,00 05 0,00 0,00
WHIT HYDROGRAPH DATA
= 3,19 CP= 45  NiA= 0
oo FECESSION DATA !
A SIRTO=  -1,50  ORCSM=  -.05  RVIOR= 2,00 .
i 1
i
URLT HYDROGRAPHIGO END-OF-FERIOD ORDINATESs LAG=  3.19 HOURS, CP= .45 VOL= .99
17, 64, 113, 214, 1064 05, 5104 611, 699, 774,
824, 843, g78, 840, 822, 732, 7444 708, 674, e
510, 581, 553, 526, 501, 474, 453, 474, 410, 194, i
372, 354, 137, 320, 305, 290, 276, 243, 2504 23, -
) 128, 216, 205, 195, 196, 177, 149, 140, 152, 145,
: 138, 131, 175, 117, 113, 108, 102, EER 93, B
: 040 PIOI 760 720 6?0 (‘6! (?I :J'f- 570 fl“o
510 471 ‘”)l “‘;l 2~ lK)l JB. 3’11 34, 33!
310 300 280 27- 264 2{‘| 230 ?-L)l :10 300
‘ 19, 18, 17, 16, 14, 15, 14, 13, 13, 2
0 BN UF-FERIDD FLAY
HO.DA MR.EM PERIOD RAIM  EXCS  LDSS  COMP @ HO.DA HRWHH PEREOD  RAIN  EXCS  LOSS  COMF @
] ) S0 245 22,70 2,39 HIBRO.
< ( 62400¢ 56400 614)(15087.22)
i
!
RS ERRTRL HY A APARIFEANE FEAALRAR LS KRR IR
COMBIHE HYBROGRAFH3
COMRINE HYDROGRAPHS AT LITTLE KEEN TOND
ISTAR  ICOMF  IECOY  ITAPE  JPLT  JPRT  IMANE ISTAGE  IAUTO ‘ f

7 2 0 0 0 0 1 0 0




/
RiiieReed) PRERIINNS] S EbLE LAMRIA31EE LRRYFRRAE L)
HYDROGRAPH ROUTING
RESERVOIR ROUTING - THRD LITILE KEEM FMND
18T ICOMe ICCON DIAFE JRLT JPRD TNATE JSIAGE TAUTY
8 ! 0 0 o 0 1 i 0
ROUTEEG BATA
fLoss  CLOSS AVG  IRES ISAHE  10PT  IFWF LSTR
0.0 0,000 0.00 1 0 0 0 0
NSTPS  NSTIL LAG  AHSKR X J5h STORN  ISFRAT
1 0 0 0,000 0,000 0,000 724 -1
STAGE 1291,00 129190 1272.00 1292,50 1293.00 1274,00 1295.50 1296.70
1300,00 ° 1302.00
FLOW 0.00 25,00 72,00 131,00 202,00 37200 633,00 976,00
3903,00 7240,00
SURFACE AREA= 0. 20, 180, 509,
CAPACITY= 0. 72 867, 7472,
ELEVATION= 1277, 1291, 1396, {320,
- CREL  SPWID.  COGW  EXPW  ELEVL  COQL  CAREA  EXFL
1291.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

CAK QUTFLON IS
“tAK OUTFLOW IS
"EAK OQUTFLOW IS
TfAK QUTFLON 15
“EAK OUTFLOW 15
EAK QUTFLOW IS
vEAK QUTFLOW 15
i JUTFLOW iS

“EAK OUTFLOV IS

12044, AT TICE

9114, AT TINE

6069, AT [THE

4791, AT TIHE

3473, AT TIHE

2149, AT TINE

1537, AT TIHE

933, AT TIHE

494, AT TIHE

auti S

e e e

AP TP AT TP

44,50 1IQURS
44,50 HOURS
44,50 HOURS
44.50 HOURS
44,75 HOURS
45,25 HOURS
45.50.HOURS
46,00 HOURS

45,50 HOURS

+ . e

i DATA
TOREL.  COOD  EXFD  DAWWID
1274,7 0.0 0.0 0.

S el T

1297,50 1298,50

1386.00 211700

——

N 'Jip,*;:"d' PR i
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131eebine EhEiiLEd} Creapiieny 143830140 LMY LA

HYDROGRAFH ROUTING

ROUTING THRU REACH 8 - 7

ISTAQ  ICHNe  IECOM  JTARE  JFLI JRT O JRMNE - ISTARY  IAUTS

¢ ! 0 gl 0 { 0 2
ROUTING DATA
aLpss  CLOSS AVG  IRES ISAME  IOPT  IFHP LSTR
0.0 0,000 0,00 1 0 0 0 0
NSTRFS  NSTDL LAG  ANSKK X T3k STORA  IOFRAT
1 0 0 0.000 0,000 0.000 0. 0

"URHAL DEPTH CHANNEL ROUTING

GN(1)  EN(2)  QH(3)  ELNVT  ELKAX  RLNIH SEL
+1000 0800 .1000 1280.0 1340.0 550, ,G0730

CROSS SECTION COORDINAIES--STAYELEV.STA/ELEV--ETC

0,00 1340,00 250,00 1320,00 410,00 1309,00 700,00 1280.00 710,00 1280,00
200.00 1300,00 1000,00 1320.00 1120.00 1340.C0

STORAGE 0.00 19 44 14.79 25,77 3777 26,79 76,52 97.97 1200
145,77 .~ 172,13 200,12 2771 201464 275.81 332,32 371,15 412,32 500
OUTFLON 0,00 350,50 1927,33 337537 11305.70 2014450 BMLIS 0 §1006.06 S126.88  10TA2C.

135715.57  172370.47  213353,50 238532,48 307981.26 342343.92  A21615.63  486535,37  006682,04 L3N0

STAGE 1280.00 1283, 16 186,32 1289.47 129263 1295.79 1278,95 13021 RIS 136840
1311.58 1314,74 1317.89 1321.05 1324.21 1327.37 1330.53 1333.68 1336.84 Liao.e

FLON 0,00 350,50 127,33 939
135715.57  172370.47  213353.50 25833

339 136597 20063,50 305,13 51086,56  TULA.EH 10300
2048 307981,26  362393.92  AMBIS.63  486335,3F  GGS6E.Q04  63ALNL

)

HAXIMUM STAGE IS 1292.9
;nXIHUH STAGE IS 1291.%
HAXIMUM STAGE IS  1289.8
HAXINUM STAGE 1S 1288.9
HAXIMUM STAGE IS 1287.7
NAXINUM STAGE IS  1284.5
b M STAGE IS 12895
HAXINUM STAGE IS 1284,3

HAXTHUN STAGE IS  1263.4

-—

- -

e e o1 e s-3 S CRANECE JRTENLWEE SRS

il




B PR E D LT L EARREIARY RIS AT ] PR} ERIAY
* SUR-PREA RINCFE COMPUTATION

IHFLDY WYDROGRAFH - LAKE LALOFE SUBAKEA

ISTAD  ICOET  [ECHH TIAL et L P T KT TR D e TAUG
10 0 0 0 0 0 i 0 0

HYDROGRAFH DATA
IHYDG  IUHG  TAREA  GNAP  TRSDA  TRSFC  RATIO  ISHOW  ISAIE  LOCAL
i {337 0.00 1433 0,00 0,000 0 0 0

FRECIP DATA
. SFFE Fus k6 R12 k24 g k7Y k94
- 0.00 21.30 111,00 123,00 133,00 142,00 0,00  0.00
' iRSPC COMPUTED BY THE PROGRAM IS 813

R,

* 1 LOSS Palp
! LROPT STRAR  DLTKRR  RTIOL  ERAIN SIRKS  RTIOK  GIRTL  CHSTL  ALSHX  RTIWP
0 0,00 0,00 1,00 0,00 Q.00 1,00 1,00 03 0,00 0,00

L UNIT WYDROGKAFH DATA
1 = 220 OP= 45 NiA= 0

RECESSION DATA
SIRTO=  -1.50  QRCSN= 05 RTIOR= 2,00

UNIT HYDROGRAFH BY END-OF-FERLOD ORDINATES, (AG= 2,30 HOURSy CP= W45 VOL= 1,00 ,
14, 52, [C4, 170, 2104 310, 368, A10, 436, 47, 3
416, 3ga. 361, 337, Jih 295 AN AR 233, 228,
: 2074 193, 180, 167, 136, 146, 134, 127, 113, 119,
‘ 103, 94, 87, 83, 78, 2 674 63, 9. e

: 5t 43, 44, at, 39, 36, 34, 30 . 27,
5, M, 2, 21, 15, 8, 17 16, 1, 14,
| 13, 12, 1, 10, 10, 9 8 8 7 7
6‘ 6' 5' 5‘ 5' 4! 4' 4' 40 30
3
0 END-OF-FERLIOD FLOW ’4
WO.DA HR.MN FERIOD RAIN EXCS LOSS  CONF @ MO.UA WRWMM PERIOD  RAIN EXCS LOSS  COMP O

st 240500 32,200 .39 (92108,
(62400 564000 6100 ( 5439.89)

iistediits PRAPEYIAEAS it Letiksied byesedits ey

HYDROGRAFH ROUTING

RESERVOIR ROUTING - THRU LAKE LADORE ?

ISTAR  ICOMP  IECON  ITARE  JRLT  JPRT  INAME 1STAGE  IAUTO

1" 1 0 0 0 0 1 ¢ 0
ROUTING DATA
oLossS  CLOSS AVG  IRES  ISAKE  IOFT  IRNF LSTR
0.4 0,000 0,00 ! 0 0 0 0

= — L A et e
T T T T e LT - T T : . “




i s SARTR LR EA] Kitpveeetd AR 22 18§ )

HYREOGRAFH ROUTTNG

_ } REGERVOIR ROUTIMG - THRU LAKE LADORL
- ISTAQ  ICOMP  1ECON ITAPE  JRLT JIRT THANE  TSTe0r TAUTD
i 1 0 0 ¢ 0 1 0 0
EOWM DG EaTA
0Loss  €Loss AYG IRES  ISMIE  IOFT  IPMP LSTR
| ' 0.0 0,000 0,00 1 0 0 0 0
NSTPS  NSTIL LAG  AMSKK X TSR STORA  ISFRAT
. 1 0 0 0.000 0,000 0,000 1405, -1
*

STAGE 1367,00 136740 1367,70 136800 136900 1372.00 1371,00 1371,50 1372.00 13720

- FLOW 0,00 36,00 81.00 155.00 191,00 100200 1674.00 229,00 331,00  4584,¢
' SURFACE AREA= 0, 261, 390,
! CAPACITY= 0. 1601, 5804,

ELEVATION= 1349, 13467, 1380,

CREL  SFWID  COOW  EXPW  ELEVC  COOL CAREA  EXPL
1367.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0

I A
TOFEL  COQD  EXFD  DANGLD
1372840 0.0 0,0 0

"EAK QUTFLOW IS 4477, AT TIME 44,25 HOURS
EAK DUTFLOW IS 2836, AT TIHE 44,75 HOURS
' VEAK OUTFLOW IS 1471, AT TINE 45,75 HOURS

‘AR QUTFLOW IS 1085, AT TIHE 46,25 HOURS

CTAK QUTFLOY 1S 7A3, AT TIHE 46,50 NOURS

"EAK OUTFLOW IS 424, AT TIKE 47,29 HOUKS
rtAK QUTFLOW IS 29%, AT TIHE 47,50 HOURS

FEAK OUTFLOW IS 161, AT TIME 48.35 JIOURS

PEAK QUTFLOW IS 59, AT TIME 49,50 HOURS




itiibeYe) IR PYIRE RIEYAPEAL] RTERTTIRY] LSRRI ad1

HYDROGRATI ROUTING

ROUTING THRU REACH 11 - 12

ISTAR  ICOMP  TECON  BTATE  JPLT BT ant 1Sient Iagn

12 1 0 0 ¢ 0 ! ] it
EOUTING LATA
@LOSS  CLOSS AVG  IRES ISAME  1OPT  1FNP L3IR
0.0 0,000 0.00 1 0 0 0 0
NSTFS  NSTIL LA AHSEN X 15K STORA  1GFRAT
| 0 0 0,000 0,000 0,000 0. 0

ORMAL DEPTH CHANMEL ROUTING

D WY QNCT) ELIVT ELBAX RENTH SEL
+1000  .0B00 1000 (280.0 1340,0 1030, 405000

CROSS SECTICN COORDINATES--STAELEM STALELEY--ETC v
0.00 1340,00 100,00 1320,00 290.0C 1320,00 300,00 1300.00 350,00 1280.00
470,00 1300,00 520,00 1320,00 430,90 1340,00

«.JRAGE 0,00 1,02 4,09 9.19 16,34 004 34,78 49,77 63,35 b

93,27 109.22 2.89 148,21 182,48 217,32 299,32 301.89 347.22 RRL

OUTFLOW 0,00 236467 162774 4503,01 [034%.19 1876202 3000797 4309007 FuTRLAB THRCREL
124833,77  157010,11  192376,89 232226.40 291343.70  344183.51  414240.05  493440.55  SBloU6.7E  477an

STAGE 1280,00 128314 1264, 32 1267.47 1272.,43 1295 7 1278,95 1302411 1305,25 IMEGE
1311,58 1314,74 1317.89 132105 132421 1322.37 1330.33 1333.43 1336.84 1340,

FLOW 0.00 296,67 1627.74 4895,01 1034818 18752,52  30007.92  4B090.99  G0296.00  9uYC)

124833,77  157010,41  192396.89  232228,10 283333,70 34419851 414248.05  493440.35  581BI4.5B 679684,
UAXIMUM STAGE IS - 1289.1

TXIHUM STAGE IS 1287.5
AAXINUM STAGE IS 1286.0
+AXINUM STAGE IS 128341
CAXIMUM STAGE IS 1204.3
NXINUM STAGE IS  1243.5
WA STAGE IS 1283.2
‘AXINUN STAGE 15 1282,0

WAINUM STAGE IS 1200.7




r : TP Y TN T T BT T ¥, - e m
. /

s I 1Y T PV ITTIIT
[ - Shk-ASER FINOTE CRNTUTS TN
i INFLOW HCIRGGPAME - KEEN POV SnASEn
1 ISTA0ICONF - IECON  LIAC WL JRT TWAHE ISTAGE  IAUTO
, 13 0 0 0 0 0 { 0 0
5 WYDROGRAFH TATA
. BDG  IUNG  TAREA  SMAP  TRSEA  TRSFC RATIO  ISHOW 1SRG LOCAL
- 1 190 0,00 1453 0,00 0,000 0 0 0
3 FRECIP DATA
» SFEOFNS M RI2 R4 R R RO
0,00 21,30 110,00 123,00 133,00 14200  0.00  0.00

'wSFC COMPUTED BY THE FROGRAN IS .B13

L9535 TATA
ERMH  STRES  RTION  STRTL  CHSTL  ALSAX  RTIWP

LROPT  STRAR  DLTKR  RIIuL
00 000 0,00 1,00 1,00 05 0,00 0400

[

0 0.00 00 1,
UNIT HYGROGRAMN DATA

TF= %0 CF= 3 HNIn= 0

RECESSION DATA
SIRIB= -1,50  GRUSN=  -,05  RTIOK= 2,00

UNIT HYDROGRAFH 34 END-OF-FERIUD ORDINATES LAG- 71 BOURSy CF= 13 VBL= 1,00

37, 135, 2140, B2, 258, 18, 184, 155, 13t 11,
73, 77 b4, 364 47, 40, 34, g 24, 20,
B 17, 14, 12 10, 7, 74 &y e 4y 4y
: 5 3 2 24
0 EHE-0F~PERTUD FLOW
H0.0A HR.HN FPERIOD RAIN EXCS LOSS  COMF @ HO.n HRGHM PERIOD  RAIN EXES  LOSS  COWP @

UM 2458 22,20 2,39 Sidls.
(400 36400 81000 1495,39)

« Bt pR433YSENT] LERENER I ¢ ISRINE XTRE ) KEKFRRREXR

COMBINE HYIROGRAFHS
COMBINE HYDKOGRAFHS AT KEEM POND

I3TA0  ICOET  [ECON  ITAPE  JPLT  JFRT  THANC ISTAGE  IAUTO
14 3 0 0 0 0 1 ¢ 0

i RESREREEAL HAI A LAY RYRTEY 2y etent

HYDEOGRAPH ROUTING

= .. e e e e ) .
e S " A p———————- [ ghapyey v . Jivew! Ny




2 45

TP AR

LY YYSRNYYY ]

STAGE 1272.00

1278.70

FLOW 0.00

1842.00
SURFACE AREA= 0.
CAPACITY= 0,
ELEVATION= 1243,
FEAK QUTFLOW 1S 16352,
FEAK OUTFLOW IS 11828,
EAK OUTFLOW IS 7400,
FEAK QUTFLOW 15 3642,
FEAK QUTFLOW IS 3950,
FEAK QUTFLOW 1S 2204,
TEAK QUTFLOW 1S 1439,
T QUTFLON IS 886,
FEAK QUTFLOW 1S 399,

e
ESYRRYIVES o e [ZAR2 382001 Hidapingy
HYPROGEG I BOUTNG
RESERVOIR ROUTENG ~ THRY KEEN FOND
ISTAR  ICOWP  TECON  ITAFE Jr JERT TRl STACE TR
15 1 0 9 0 0 1 3 3
SOTTHG ATA
QLOSS  CLOSS AYG IRES  ISAME 1R IFiF L5TR
0.0 0,000 0.00 1 0 0 0 ]
NSTFS  MSTDL LAG  AHGNK X T5K STORA  JSTRAT
i 0 0 0.000 0.000 0,000 887, -1
1272,39 1273,00 1273,50 1274.00 1275.00 1276,00 127730 1278.00
1279.30 1281.50 128400
27.06 79,00 158,00 232,00 402,00 762400 1252.00 1447.00
2325.00 190,00 9450,00
92, 123, 197,
887, 1744, AR5,
1272, 1280, 11060,
CREL  SFWID Coay  EXFY  ELEWL CoOL  CAPEA  EXFL
12720 0.0 0.0 0,0 0.0 .0 0.0 0.0
Bl DATA
TOFEL  CDAD  EXFD  DANWID
1277.5 0.0 0.0 0,
AT TIME 45,25 HOURS
AT TIKE 45,25 HOURS
AT THFE 45,50 HOURS
AT TIKE 45,79 HOURS
AT TIME 44,25 HOURS
AT TINE 48,00 HOURS
AT TIME 49,75 HOURS
AT TIHE 50,50 NOURS
AT TIKE 50,75 HOUKS

1378,

15980,

¢




, 1 OPERATION

HYDROGRAPH AT

ROUTED TO

ROUTED T0

ROUTED 1D

* ROUTED TD

HYUROGRARH AT

2 COMBINED

ROUTED 1O

RJUTED TO

HYDRDGRAPH AT

ROUTED T0

ROUTED 70

HYDROGRAPH AT

3 COMBIKED

£D 10

PEAK FLOW AND STORAGE (END OF PERIOD) SUHMARY FOR MWULTIPLE PLAH-RATIO ECONOHIC CUHPUTATIDN“
FLOWS I CUBIC FEET PER SECOMD (CUBIC HETERS PER SECOND)
AREA IN SQUARE MILES (SRUARE KTLUMETERS)

STATION

1

10

i

12

13

14

13

AREA

.89
2,30

89
2,31)

89
2:31)

89
2,31

.09
2,31

9.36
24,24)

10,25
26.,59)

10425
26,59)

10425
26,5%)

3,37
8,70

137
8.73)

3,37
8,73

91
2:36)

14,53
37,63)

14,51
37:63)

1
{

1
(

—

{

-

(

1

1,00 W75
253, 1898,
71,69 53,760

149, 98,
4200 2,7
149, 98,
OB 297
149, 97,
4200 276
149, 97,
4200 2.76)¢
13766, 10325,
3998200 292,37
13801, 10373,
391,94)C 293,74)(
12044, 9114,
341,06 258,08)(
12044, 9115,
341,06) ( 258,12)¢
6128, 4596,
173,58 130,15)
M7, 2836,
12607700 80,30)¢
4479, 2837,
126,80 80,30
2695, 202,
76,320 57.243(
17056, 12287,
2.9 ( 347,94
18352, 11828,
463,050 334.94)(

RﬁTIDS APPLIED TO FLOWS
FLAN RATIO 1 RATIO 2 RATIO 3 RATI0O 4 RAII0 5 RATIO & RATIO 7 RATIO B RATIC

W50

1266,
35,840

i,

1,53

54
10330(

A
1.aau

T4
1,520¢

6363,
194,914

6911,
195,601 ¢

6057,
171,86)(

60704
171.88)¢

3044,
B&77)(

1471,
41,660

147t
41,6904

1348,
36,163

77004
218.09)¢

7400,
2094554

+80 »30
1912, 759,
288730 21.,30)(

39, 264
L1 +79)¢
39, 26,
£, 11 T3
39, 26,
LK 79X
19, 2,
Lo 9N
3307+ 4130,
155910 116,95
5527, 4144,
156,500 C 117,330
4771, 3473,
135600 98,33
4791, 3473,
1356700 98, 34M
2451, 18379,
6%.410(C  52,06)4
1083, 743,
30,700 2105
1083, 743,
30700 21,05)¢
1070, 809,
30,53 22,500
974, 4263,
1691600 121,27)¢
3442, 3950,
157, 7600 1185

SUHARY UF DAM SAFETY aNnLYSIS

20
306,
14,34)¢

15,
W42

+42)(

13
+42)¢

15,
423

2753,
77.96)4

2762,
78,20)¢

2149,
60,83 ¢

2150,
80.87)(

1226,
J4.710¢

424,
11,99

424,
11.99)¢

539,
15:26)¢

2612,
73.96)¢

2204,
82,4104

W15
an,
10,475)¢

10.
30

10.
S0

10,
«30)¢

10,
+30)¢(

2085,
I8y 4NN

2071,
38,4604

1539.
43,59)¢

15404
43,600(

919,
26,03)¢

275
8,304

295,
8.34)¢

404,
11,45)¢

1658+
32,60)¢

1439,
40.75)¢

10
233,
7,471

7
2004

7
2001

7e
+20)¢

7
+20¢

1377,
38,98

1381,
39,11

933,
26+433¢

1.
26643)¢

613,
17351

141,
4,56

161,
40360

270,
7.63)¢

1104,
et

884,
25,1004

o

127

R v

A1

A1

e

154

O
P

1.3




aad e alo

st wb By
A ]

FLAN 1 vhvensnennnasn HETIAL UALYE

ELEVATTON 1415.01
STARNGE 29:
QUTFLOY 0,
RATIO  MAXIMUM KAXTHUR  HAXIHUN
OF  RESERVOIR DEPTH  STORAGE
FHF W.S.ELEV  OVER DAM  AC-FT
1.00 1423.94 0,00 3849,
V75 1422,82 0,00 3639,
50 1421463 0,00 3404,
A0 142114 0.09 33,
V30 1420464 0,00 1215,
420 1420,14 0,00 3119,
W15 1419,87 0,00 3049,
0 1419,40 0,00 3020,
W05 1419.31 0,00 2970,
PLAN 1
HANIHUH
RATIO  FLOW/CFS
1,00 149,
5 98,
150 54,
V40 39,
VR 2.
»20 54
5 10,
W10 74
W03 4
PLAN 1
HAXTHUM
RATID  FLOW,CFS
1,00 119,
V75 97,4
V50 544
A0 37,
30 2.
v 1,
A5 10,
OIO 70
W05 4,
PLAN 1
Ak IHUM
RATIO  FLOWSCFS

P

B s R T

St Ll

SV

SEILLWAY LFI3

1AL, L0
2520,
",

HAXTHUH
OUTFLOW
CFS

149,
980
it
I
260
15
10!

7'
4,

STATION

HXIMUN
STABE,FT

137144
137642
137108
137844
137141
1371,0
1371.0
13710
13710

STATION

HAXTIUA
STRGEsFT

13316
13114
1331.2
1331.2
IREITD
JRRAPRY
1331,0
1331,0
1331.0

STATION

HAXLHUK
STAGEWFT

1d
TOE BF BN
1924,7¢
1041
138,
[URATION it OF
DYER 0P HAX DUTFLOW
HOURS HOURS
0,00 47,25
0.00 47,50
0.00 48,25
0.00 48,50
0,00 49,00
0400 49,50
0,00 49,75
0,00 49475
0,00 49,50
3
TIKE
HOURS
47.50
47,75
48,50
48,73
49,25
49075
50400
50,00
49,73
)
TINE
HOURS
48475
45,00
49,75
50,00
90425
50475
51,00
31,00
91,00
3
TINE
HOURS

[P RP VL U " E

rar Er 82

TIND oF
FATIURE
HOURS

0,00
0.00
0400
0,09
0,00
0,09
0,00
0,00
0,00
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BAL N War by e

(R 8 C E {  EC A S Y I B DA
1,04 119, 100y LR
i i 1190, 3 1B
D e g Gy
)4 RN fadi 20,99
30 24, 13001 351,00
20 15, 136,60 918
5 10, IR 31,75
Jd00 74 1336,0 51,50
g A, IO 1,50

SURHARY OF DAk SAVLITY ANALYSIS
LiTTLF KEEMN F£Orip

PLAN 1 vvciinviininnn THITTAL VALUE SFILLEAT LREST 1oF

i GF Dilt
ELEVATION 1290,73 1271.29 1296.7
STURAGE g2, T a7,
DUTFLOY 0, 04 976,

Ratid HEYS Bl MXTHIE RN RGN BURATION

FHF W.5.ELEY  DVER DAl fiC-FT cF3 HuURS

1o 1304, 8,18 18°3, [IRARR 23,05

[Ty
73 3032 4,42 IR FARON 20,75
30 13003 1.60 HiL €243, 778
W Ad 11193,513 J.82 KGN 1771, 18,00
W30 1297, 64 37 RO KEREN 13,75
AL 129,33 1,43 ¢ RN HOAN
] 17771 1,01 VRPN RN T
10 176,53 0,00 371 (BER 0,09
£ 174,59 0.00 JARIEN A, Y

FLAN 1 STATTAN 7

R UM HAXT BN TIHE
ROTIG FLOU TS STARET HOUSS

1,00 12044, 122009 44,0
V79 7110, 1295 44009
ol 070, (IR 44,50
40 4itt Laig 44,50
W30 BEFRE 13677 .75
A PN Wh 45,25
A3 {54, TN 43459
e ERRE LIRS 46,00
03 474, 1egdd 13e75

SIBAARY OF DAM SAFLTY AMALYSIS
-AKE Larce:

[ Gt
OF RESERVOIR CEFTH STORAGE QUIEL D OVER TOF  MAR OUiFLQW

HIURS

veoT
ER R
AT
L 00
14,59
40,00
LN

PR
KRN

PLAN 1 sovevinnnnnien TRTRIAL Wag ST A OR0RT ToF OF 1K
ELEVATION 1345701 1347,00 1371.€0

STORAGE 1604, 1AQL, 27

6.

OUTFLOW 1 G, 1694,

—rnr
paktot

Fajilet
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h RATIO MARTIUY MAY TN AxInOn fin 1 IHEATHON 1Tip 0f )i
oF RESERVOLR OEFIH STURARE QUIELEY  0ote TOP HAY WY Bt
~ L PiF H.S.ELEY  DVER DAY S| CFS HAWRS LOIHEN P
. 1000 ,5}2"“) 1016 \“I)?t 'M.‘.). 'lv‘J “u':l {':{J')
-~ »75 1371177 077 21’1?1 ;‘&560 6-75 1’171} 0;\”0
190 V370,68 0.00 26224, 1971, " Ag 5, .l
A0 13720.12 0,09 2y, fanr,, Tt D L
: ~ 030 136?04'1‘ 0-00 sii/‘fo : /'u.i. 0.00 46450 Uc’:")
5 ) . 20 1348,80 0,00 2085, 424, 0,00 47.25 0,00
{ 15 1368,42 0,00 1979, 295, 0.00 47,50 0,00
| -~ 40 1368.02 0,00 1871, 161, 0.00 48,25 0499
i 03 1347,55 0,00 1747, 59, 0,00 49,50 0.00-
E ; -~ FLAN 1 STATION 12
' 3 -~ ' MAXIHUM  HAXIMIM  TIME
; o RATIO  FLOW/CFS  STAGEYFT  HOURS .
o ﬁ ~ . 1,00 4479, 12891 44,25
T3 2037, 1287.5 45,00
: 50 1471, 1286,0 446,00
t -~ 40 1089, 120531 46,25
+J0 743, 1284,3 44,50
20 424, 1283,5 47,25
. ~ 9 295, 1288,2 47,90
t 10 161, 1232,0 48,25
, Q03 e 1280.7 49,50
P 1 SUMKARY OF DAM SAFETY ANALYSIS
' KEEN POMND
o~ PLAH 1 sovnernsnnnnses INITIAL VALUE SPILLWAY CREST TOF uF D
ELEVATION 127199 127200 127750
7 STORAGE 8a6. 887, 1445,
) ~ OUTFLOW 0, 0. 1252,
~ RATIO KAXIHUA Hin X THUN HAX THUN KAXTHUN DURATION TIHE OF TINE OF .
oF RESERVOIR BEFTH STORAGE DUTFLOW OQVER TOP  HAX OUTFLOW  FAlLURE -
FHF W.5.ELEY OVER DAH AC-FT CFS HOURS HOURS HUOURS -
- 1,00 128749 9:99 2759, 16352, 26475 45,29 0,09 ;
V79 1289.06 7156 2405, 11828, 24,50 45,25 000 R
~ 130 1282,69 5.19 2086, 7400, 21,25 45,50 0,00 b
40 1281,74 4:24 1943, 5642, 19,25 45.75 0,00 &
+30 1280435 3,05 1811, 3750, 16425 48,25 ¢.00 3
- 20 1279,15 1,63 1640, 2204, 1179 48400 0,00
13 1277,97 A7 1503, 1439, 6450 49.75 00
0 1276,38 0,00" 1325, LEdy 0,00 50490 0,00
- 05 1274,63 0,00 1142, 399, 0.00 30,75 0.00
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FEAK FLOW ANTY STOPAGE (RN 0F CORTGR) SHGEMARY oS Bt 101 11 AEPYLENNONEE R ge
FLOWS DN CURTE FELT FER SLOMID (QURTC PLIERS SR0 200
AREA Ti) OOUARE RILES (ORUAGT LU oneyesy

BOTIOR AIFEI o 0 1oy
OPERATION STATION AREA FLAN RATED o

139

HYDROGRAFN AT 1 189 { ELTR
(  2.30 € 27,95

RDUTED T0 2 87 $ 38,
¢ 2,31 - 1.073¢

ROUTED TQ 3 57 1 34,
(230 ( 107

ROUTED 1D A A7 i 38,
2.3 { 1O (

ROUTED TD K] +69 1 18
{ 2.3 ( 1.07%¢

HYDROGRAPH AT 4 3.35 i 5367,
{2424 {152,001

2 COMRINED 7 10,35 1 skag,
24,59 { 132.58)¢

ROUTER 1O 8 0.5 1 44355,
i

¢ 131.92¢

ROUTED 10 9 1075 R TN
_ (2,59 (131900
y

HYDROGRAPH AT 0 3 125,

{ ( 8./3) (AT

ROUTED 70 11 3,37 TR IEY

f 878 (.5
S .

. ROUTED 10 2 Ly R TI T

i ’ {879 {29,500

WIRRDGRAFH AT 13 51 TR CITH

{3 (2976

3 COMRINED 14 14,33 t 5005,

(3743 C 148,380

RUUTED 70 15 14,53 P53,

(3740 {150,310

ROUTED TO 16 14,53 { a4,

3749  15%.280¢




Jea_ i

P
M
401,

198,

TIHE OF
HAX OUTFLOW
HOURS

48,73

P OF Dnn

1296,70
409,
9764

TIHE OF
HAX OUTFLOW

s

44,50

nudeew 1U v Ihad | ke
3 {3763 O 200
.1 SUEARY OF DAM SAETY AAMYSIG
{io i
FLA 1 usisnersrinenes IMTIAL VALUE  SPILLNAY ©R1 S Tt
FLTUATIDN 1415,09 1419, 60
° AILnE! 1997, B
QUTFLOW 04 0,
v ]
RATIO WY THUN HAXTHIM  MAXIMUR  BARIMWS  GURATION
o OF  RESCRVOIR UERTH  STORAGE  OUTFLON  OVER JOP
FHF W.S.ELEY  OVER DAN  AC-FT Crs HOURS
V39 1421,09 0,00 3301, 38, 0,00
®
PLAN 1 STATION 3
Q
HAXINUN  MAXINUM  TIME
RATIO  FLOWsCFS  STAGE,FT  HOUKS
D
V39 18, 13714 49,00
D
PLAM 1 STATION 4
D HAXINGM  MAXIMUM  TINE
RATIO  FLOM/CFS  STAGE'FT  HOURS
® W39 18, 13310 50400
o FLAt 1 STATION 5
HAXINUM  HAXIHUW  TINE
o RATID  FLOY/CFS  STAGESFT  HOURS
V39 18, 13001 50,50
Qo i SUNHARY OF DAM SAFLTY ANALYSIS
Li]CE HERS o
.0 FLAN 1 vrvvrvennnrnns INITIAL YALUE  SPILLUWAY CFEST  TQ
ELEVATION 129098 129100
STORAGE 97, 92,
o DUTFLON 0, 0,
L+ RATIO  HAXIMUM MAXEHUM  HAXIHh  MAKIBUH  DURATION
OF  RESERVOIR PEFTH  STORAGE  OUTFLOM  OVER TOP
PHF W.S.ELEV  OVER DAN  AC-FT (s HOURS
@
39 1300,45 3,75 954, 1659, 15.50
PLAN 1 STATION 9
O HAX MY Py ey TIME
* V\AIIHJ ‘IIIIII I'l'\v‘v’;|:':rl 1} ELTALEL Ra Y

TIKE Of
FAILIE
HOUKS

0.00

Tine It
FATLUAL

HOUES

0,09




© ¢ © 6 © © o ¢ ©

& & © © ® © ©® © © e

FLAN GIATL

FX T
RATIH FILOW.r1S

Hoxt i T
GIAGE of T BT

39 0y, 12508 4450
SRR OF Dof SAEETY ALY R
FLAN 1 sovsninvnninna, INITIAL VALUE SPILLMAT LREST T0F OF DA
ELEVATION 1367,01 1367.00 1371.00
STURAGE 1604, 1601, 2718,
CUTFLOW 1 0 1654,
RATIO HAYTHUN HAXIMUR - - MaxINOM  WOXTMUM DURATION TIME OF TIKC O¢
oF RESERVDIR BEFTH STORAGE  ODUTFLOW  QUER TOP  MAX QUTFLOW  FAJLUNC
PHF U.S.ELEY  QUVER DAH AC-FT CFs HGURS HOURS HOURS
37 1370, 06 0,00 2442, 1044, 0.00 46,25 0,00
FLAN 1 STATION 12
HAXTHUM HAX LU TINE
RATIO  FLOWsCFS  STAGESFT  HOURS
39 1044, 17850 46,29
1 SUKKARY OF I'AM SAFETY AMALYSIS
mEere pPowp
FLAN 1 vvivennnnicnnes INITI0L VALUE SPILLYAY CREST T0P OF IniM
ELEVATION 1271.,59 127,60 1272,%
STORMGE 884, : 887, 1449,
QUTFLOW 0. 0, 1252,
RATIO HAXTIIUH HAXIHUM  HAXIHUN  BAXINUM  [URATION TIME OF TIHE OF
oF RESERVOIR NERTH STORAGE  CGUTFLOW  DVER TOP  HAX DUTFLOW  FAILUKE
PiF WoS.ELEV  OVER DAN AC-FT CFS HOURS HOURS HOURS
W39 1281,64 4,14 1950, 3449, 19.00 45,75 0.00
PLAN 1 STATION 16
HAXTHUN hID SN TINE

RAFIO  FLOWCFS

W39 444,
RITERRR LA iR iR bieailtniiesiftl]

FLOOD HYDROGRAFN PACKAGE (HEC-1)
DAH SAFETY VERSION JULY 1978

LAST HODIFICATION 26 FER 79
LRPLERERRAAREE R TSR0 8RR 0]
EO0I ENCOUNTERED,

»

STAGE/FT  HOURS

1244,0 46,00

o >




BAEMEAEERRBRAARAR KN I RAKRRRRNA
1 Al RECN FOND DA &4k% VAN AUNEN CRCEK
2 A2 CANAAN TWF (o WATNE COUNTY £
- 3 A3 NBI 4 PA-00092 FA DER ¥ 64-13
4 B 300 0 15 0 0 0 0 0 -4 0
. 5 B 5
- b J 3 1 i
7 J o3
g K { ]
— 9 31 INFLOW HYDROGRARH - ELK LAKE SUBAREA
' 10 N 1 1 189 14,53 1
| 1 P 2.3 M1 123 133 142
“N 12 T l 005
13 W 1 W45
14 X -1,5 =05 2
LE ~ 15 K 1 2 1
16 ¥ RESERVOIR ROUTING - THRU ELK LAKE
s 17 Y 1 t
~ 18 oo 292 -1
! 19 Y4 1419 1420 1420,5 1421 1422 1423 1424 1424,9 1425.5 1424
, 2 S0 12 23 35 65 105 151 198 482 884
I —~ 21 8 0 157 188,7 2668
p) $61363,2 1419 1420 1440
23 1419
~ ) $01424,9
2 K 1 3 1
b, 2% K1 ROUTING THRU REACH 2 - 3
T ~ 27 Y 1 1
{ ? Y1
9 Yo .t .08 A 1370 14200 2600 L0164
. 1 Y20 1800 130 1400 300 1380 670 1371 475 1311
kS| Y7 1290 1380 1540 1400 - 1940 1420
3R K 1 4 1
‘ ~ 13 K1 ROUTING THRU REACH 3 - 4
34 Y 1 1 ,
j 35 oo 3
~ 36 Y6 o .07 d 1330 1380 6350 L0063 i
LY Y7 0 1380 250 1360 850 1340 1475 1331 1180 133
18 Y7 1720 1340 2000 1360 2250 1380
{ .
~ I K 1 5 1
40 Ki ROUTING THRU REACH 4 - 5
4 Y 1 1
~ 2 Yt
A3 Y6 .l 05 1300 1360 5750 L0054
. M Y70 1360 250 (340 375 1320 1410 1300 1420 1300
45 Y7 1650 1320 1900 1340 2050 1360
= o ~ 46 K 6 !
A 4 K1 INFLOW HYDROGRAPH - LITTLE KEEN FOND SUBAREA
' -~ a8 H i 9.3 14,53 1
49 P A3 i1 123 133 W2
50 1 1 W05
1 5t U B T
A 52 X =15 =05 2
53 K 2 7 1
54 ki COMBINE HYDROGRAPHS AT LITTLE KEEN POND
59 K 1 8 1 | 4
3 5 K1 RESERVOIR ROUTING - THRU LITILE KEEN POND ) ]
57 Y { 1
e 58 oot 92 -1
57 T4 1270 1291,5 1292 1292.5 1293 1294 1295.5 1294.7 1297.5 1298.5
- [ o1 VA
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NTY)
59
60
&1
62
(X]
" 64
65
b6
&7
68
69
70
1
72
73
74
75
76
77
78
79
80
1
82
GRS
84
85
B4
87
88
89
90
91
92
93
94
95
94
97
98
99
100
101
102
103
104
105
104
107
108
109
110
111
112
113
114
115
{14
117

g

1 i

Y4 1291
Y4 1300
Y5 0
Y5 3903
1] 0
$E1276.9
i 1294
$04296,7

K 1
K1
Y
Y1 1
Y6 1
Y7 0
Y7 900
K

K1

N 1

o2 D I — D
ro
-
r
=1

Y

-1,5
1
1
Y1 1
Y4 1367
Y5 0
$A 0
$£1348.6
$8 1347
$D 1371
K i
N
Y
1 i
Y6 ol
Y7 0
Y7 470
K
k1
A i
P
T
W 9
X -l'S
K 3
ki
X i
N
Y
1 1
Y& 1272
YA1278.7
Y5 0
Y5 1842
$A 0
$€ 1243
s 1277

trin17 g

1

1290, 1292 12925 1283 1274 179505
1302
23 72 14 202 3 483
7210
19.6  179,% 509
1291 1300 1320
9 : |
ROUTING THRU REACH 8 - ¢
1 1
.08 Jd 0 1280 1340 330 40073
1340 &0 1320 410 1300 700
1300 1000 1320 1120 1340
10 1
INFLOW HYIROGRAFH - LAKE LALURE SUEAREA
1 3.3 14,53
21,3 11 123 133 142
1
|45
05 2
11 1
RESERVOIR ROUTING - THRU LAKE LADORE
1 i :
1403
1367.4 1367.7 1368 136% 1370 13N
38 81 155 491 1002 1494
261 390
1367 1380
12 i
ROUTING THRU REACH 11 - 12
t 1
(8 ol 1260 1340 10%0 06
1340 100 1320 90 13x0 300
1300 320 1320 450 1340
13 1
INFLOW HYDROGRAPH ~ KEEN FOND SUBAREA
1 91 14,51
21,3 im 123 133 142
{
43
‘005 2
{4 1

COMBINE HYDROGRAPHS AT KEEN POND

15

RESERVOIR ROUTING - THRU KEEN POND

1

1

ae?

12725 1273 273,55 1274 1275 1276
1279.3 1281,5 1284

27 79 158 252 485 762

1
1296.7 12775 19505

13715 1372 1372.5

i
.05 ,
]
-1 1
1277, 1278 1278.3 ¥

2325 5190 9850
1.8 123 197
1272 1280 1300

76 1386 M9

1280 710 1280

-1

291 T 4386

1300 30 1280

1252 1449 1598 .
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1260 1300 i

200 1260 3550 1240 630 1237 & 1237

wn
en

116 $€ 1243 1272

117 $$ 1272

118 $01277.5

19 B 50 I 1258 2 172 128LG
120 6 50 1 5 O 1272 12815
121 $B 50 1238 1 1772 1281.5
122 K 1 16

123 K1 ROUTING THRU REACH 15 - 14

124 Y i i

125 Y1 1

126 Y6 +06 A 1237 1280 1830 0097
122 Y7 0 1280

128 Y7 700 1240 1050 1260 1260 1280
129 K 99

PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDROGRAFH AT
KOUTE HYDROGRAFH TO
ROUTE HYDROGRAFH 70

ROUTE HYDROGRAFH TO
ROUTE HYDROGRAPH TO
RUNOFF HYDROGRAFH AT
CONRINE 2 HYDROGRAPHS AT
ROUTE WYDROGRAPH TO

ROUTE HYDROGRAPH TO

RUHDFF HYDROGRAFH AT
ROUTE HYDROGRAPH TQ

ROUTE HYDROGRATH 1O
RUNOFF HYDROGRAFH AT
COMRINE 3 HYDROGRAPHS AT
RGUTE HYDRUGRAFH TO

ROUTE HYDROGRAPH TO

END OF NETWORK

IR 1 P2 e RS i PR ENRRIEeRvORTLTLAL
FLOOD HYDROGRAFH PACKAGE (HEC-1)
DAM SAFETY VERSIOH JULy 1978

LAST MODIFICATION 26 FER 79
FERRRRERRRRR AR KRR RRRRRRAA AR RAX
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RUN DATES 79/12/20,
TINER 14.10.42,

Na
300

NEEN FOMD 0AM  #4%k VAN AUNEN CREEK
CANAAN TWF.s WAYNE COUNTYy Ph.
NDI % PA-00092 PA DER ¥ 64-13

JOB SFECIFICATION
NHR  HAIN  IDAY INR  IMIN  METRC  IFLT  IPRT  HSTAM
0 15 0 0 0 0 0 -4 0
JOFER NWT  LROPT  TRACE
H] 0 0 0

KULTE-PLAN ANALYSES TO BE PERFORMED
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PEAK FLOW AND STORAGE (END OF PERIDD) SUIGRY FOR ILVEFLE FLAN-ATID ECOVURIL £ HTAT 2.
9 ° FLONS TN CUBLC FEET PER SECIND (CURTEL NETELS TLR SELAUM
) AREA IN SQUARE HILES (SQUARE KILONETERS)
- g
1 L , RAVIOS ACFLSTD T0 41045
OPERATION  STATION AREA  FLAN RATIO I
'39
®
HYDROGRAPH AT 1 .89 1 987,
o (2310 ( 2.851
. 2 997,
* (2795
. * 3 987,
. (27,95
»
] ROUTED T0 2 .89 i 38,
{231 (1,07
2 18,
o ¢ LN
3 38,
{107
Qo
1 ROUTED 10 I W89 1 38,
‘ (23D RN
| ? 2
WYY
- 3 19,
¢ Lot
ROUTED T0 A .89 i 1.
0 {23 (  1LON
! 2 3,
' (LI
9 3 3,
¢ 1070
@ ROUTED 10 5 .89 1 1,
' (23D (1,07
i 2 1,
‘ Q {107
. 3 3.
. 107
< 179
i { HYGROGRAFH AT 6 9,36 1 519,
‘ ( 24.20) ¢ 152,030
9 2 u9,
1 C 152,00)(
3 5369,
‘ Q ( 152,03)¢
!
o 2 COMBINED 7 10,35 t s,
( 26.55) ( 152.58)¢
| 2 50,
( 152,56
|
9 3 5308,
| ( 152.58)(
-9 RONTED 10 A 105 T TLIR

R ¢

— e v vt e gm
RIS
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v T T TN T

6 6 © o0 ¢

ROUTED 10

ROUTED 10

HYDROGRAPH AT

ROUTED 10

ROUTED 7O

HYUROGRAFH AT

3 COMBINED

ROUTED TD

ROUTED T0

8

9

10

i

12

14

13

16

10,23
26,59
10,25
(26,59 .
3,37
{ 873
3,37
¢ 673
337
(873
9l
(236
14,53
¢ 37.63)
14,53
{340
14.33
¢ 37.63)

1

1459,
13152)¢
AG57,
1AL 72)¢
4659,
13,920

A7
131.9¢

4659,
131.92)¢

4659,
131.92)¢

2390,
67,483
2290,
67,468)(
2370,
47.68)¢

1044,
FARN2AL
1044,
29:57)¢
1044,
27,571

1044,
219
1044,
23,57
1044,
25971

1051,
294260
103,
23.78)¢
1931,
297601

3005,
164, 38)¢
3805,
164,30)(
5803,
164.38)(

24447,
703.58)(
21098,
611,53)¢
17849,
305,98 ¢

22835,
646,64)(
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ROUTED 10 16 14,53 b 23,

{ 3.3 LA
PR VLI TR
(564 77)( y
I (2040
{AB3, 08¢

SUNHARY T i SN R e ss1s
Fo  LAaLe

IHITIAL VALUE SPILLUAY CREST TOF DF DAM

PLA“ 1 XXRRARAS R AR R R AL
' ELEVATION 141701 141900 1424.90
STORAGE 322 2920, 3061,
QUTFLOW 0. 0. 198,

{GXINUN MAXIHUM  DURATION TIME OF TIHE OF

RaTI0 HAXTHUH HAXTHUN
QUTFLQY  OVER TOP  MAX OUTFLDN  FAILURE

OF RESTRVDIR DEPTH STORAGE
PHF W.5.ELEV - OVER DAH AC-FT CFS HOURS HOURS HOUPS
) 1421,09 Q.00 3301, 38, 0,00 48.75 0.00

INITIAL VALUE SPILLUAY CREST T0P OF DA

PLAN 2 T EERENREERR R AN
ELEVATION 419,01 1419,00 1424,90
STURMGE 2922, 2920, 3041,
DUTFLOW Q0+ 0 198,

WAXTHUR  HOXTHUM  MAXIHUM  DURATION TIRE OF TINE O

RATIO  MAXTHUN
QUTFLOM  OVER TOP  HAK QUTFLOM  FAILURE

af RUSERVAIR DEFTH STORAGE
FHE §,5,ELEV  OVER DA AC-FT CFS HOURS HOURS HIURS
+39 1421.09 0.00 3301, 38, 0.00 48475 0.0

THITTAL VALUE SPILLMAY TREST TOP OF LAY

F‘LAN 3 XXX AXEERER RS
ELEYATION 1415.01 141900 1424,70
STORAGE ;2L 2520, 4041,
QUTFLOW 0. 0. 198,

HAXIHUM  HAXIMGH  MAXINUM  DURATION TIME OF e

RATIO M [HUH
of RESERVOIR NEF TH STORAGE  OUTFLOM  OVER TOP  HAX DUTFLOH AL
FHF W.S.ELEY  OVER DA AC-FT CFS HOURS HOURS ROURS
39 1421,09 0,00 1301, 38, 0.00 48,75 0,00
PLAN 1 STATIUN 3
HAXTHUN HAX TR TTHE
RATID  FLOWCFS  S1AGESFT  HOURS
139 38, 1321,4 49,00 ;

PLAN 2 STATION 3

WAY FRIBL ISR EEIH] 1our

e r e




A

Y §

. e B
: -l - e e e A —— et ¢

FLAN 2 sttt 3
0

X TIHUN ki IALLS
RATID  FLOM/TFS  STAGESF HOURS

39 ™ 13 47,00
“ 4
PLAN 3 STATION 3
? HAXINUM  MAXINUM  TIME
RATIO  FLOW/CFS  STAGESFT  HOURS
i 39 W 7L 49,00
? PLAN 1 STATION 4
p NAXTNUK  MAXIHUM  TIHE
’ © RATIO  FLOW/CFS  STAGESFT  HOURS
' 39 38, 133, 50,00
3
) FLAN 2 STATION 4
0
NOXIHUN  MAXIHUK  TINE
‘> RATID  FLOW/CFS  STAGESFT  HOURS
V39 B 133, 50,00
[
BLAN 3 STATION 4
L WAXINUM  MAXIMUM  TIME
RATIO  FLUM/CFS  STAGESFT  HOURS
‘® V39 B 1331 50,00
{ ] FLAN 1 STATION 5
, HAXIHUN  WAXTHUN  TIME
N RATIO  FLOWCFS  STAGESFT  HOURS
39 B 1300 50,50
" ]
. PLAN 2 STATION S
o
NAXTHUN  MAXTMUN  TINE .
6 RATIO  FLDW,CFS  STAGESFT  HOURS :
W39 B 13000 50.50
‘ b r »
PLAN 3 STATION 5
¢ HAXIMUM  KAYINGN  TINE
. . o ~p,Q”n room rrn Nrwhhae s erearim




PLAN l THrrs ety

© RATIO
13
FHF

PLAN 2“0!'!000"0'!0

RAT1D
0f
FhF

39

FLAN 3 NN RN RN RN

RATH
F
FHE

l39

reay 1 REARI )
AL gL [RERS
FATIL  FLIL TR STANTL 0T nhgy,
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OUTFLOYW 0, 04 974,
FAXTHUH Hisn T ' HAXTHIN HAYTHN [URATION TIME OF
RESERVOTR LEFTY ST0RAGE QUTFLOV OVER TOF  MAX QUTFLOW
W5, ELEY OVER DaM AC-FT CkS HOURS HOURS
1300,45 3,73 950, 4637, 15,90 44,50
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STURAGE ¢
QUTFLOW 0.
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PLAR 2 SEATINN 9
~ NAXIHUN  MAXTHUN  TTHE
RATIO  FLOWSCFS  SIAGE(FT  HOUERS
~ '39 4659, 1208,8 44,50
, - FLAN 3 STATION 9
- HAXIKUK  MAXINUN  TIME
- ~ RATIO  FLOW,CFS  STAGE,FT  HOURS
!
- ’ —~ 1 . SUNHARY OF DAM SAFETY ANALYSIS
A LAFE LApok:
L
3 1 ~ PLAN 1 avnvvsenovennse INITIAL VALUE  SPILLUAY CREST  TOP OF DAM
s ELEVATION 1367.04 1367,00 137100
; } STORACE 1604, 16014 218,
8 ~ OUTFLOW 14 0s 1694,
- RATIO  KAXIMUN MAXINUN  MAXIMUM  MAXIMUX  DURWTION  TIME OF  TIME OF
OF  RESERVOIR DEPTH  STCRAGE  QUTFLON  OVER TOP  HAX OUTFLOW  FAILURE
i FHF W.SWELEV  OVER DA AC-FT £FS HOURS HOURS HOURS
{ ~
i V39 137006 0.00 2442, 1044, 0.00 46,25 0,00
PLAN 2 voiensvreninin INITIAL VALUE  SPILLWAY CKEST  TOP OF DAM
ELEVATION 1367,01 134700 137100
. STORAGE 1604 1601, 2718,
OUTFLOW 1 0 1694, b
t - ]
' RATIO  HAXIHUN WAXIHUN  MAXTNUM  MAXDMUM  DURATION  TIME OF  TINC 00 ]
, OF  RESERVOIR DEPTH  SIORAGE  OUTFLOW  DVER TOP  MAX OUTFLOW  FAILIGE
‘ . PHF W.S.ELEV  OVER DAN  AC-FT CFS HOURS HOURS HOURS
39 1370406 .00 2442, 1044, 0,00 46,25 0.00 !
~ !
. PLAN 3 svevnnvnvannans INITIAL VALUE  SPILLWAY CREST  TOP OF DA ¥
~ ELEVATION 1367.01 136780 1371,00 i
N ' STORAGE 1604, 1601, 2718,
| QUTFLOW 1y 0 1494, ;
RATIO  HAXINUK WAXIMUM  MAXINUN  MAKDNUM  DURATION  TIME OF  TINE (F
i ~ OF  RESERVOIR DEFTH  GTORAGE  OUTFLOW  OVER TOP  MAX DUTFLOW  FAILURE :
pHF W.G.ELEV  OVER DAM  AC-FT CFS HOURS HOURS HOURS [
- 39 1370,06 0,00 2442, 1044, 0,00 44,25 0009 ‘
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V39 1044, 1705, 0 1625

FLAH 2 STATION 12

HaX TR HALTHON TIRE
RATIC  FLOWCFS  STAGESFT  HDURS

37 104, 1285.0 46,25

FLAN 3 STATION 12

HHX THUN HALIHUN TIME
RATIG  FLOW/CFS  STAGEYFT  HOURS

39 1044, 1285.0 46,23
SUNMARY OF DAM SAFETY ANALYSIS
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FLAE 1 viviiininiiin INITIAL VALUE SPILLYAY TREST TOP UF DAM
ELEVATION 1272,00 1292009 177,50
STARAGE 887, 887, 1447,
OUTFLOW s 0. 1232,

RATIQ HAY THI HAXIMUK  HAXTHUN  KAXTte DURATICN TIMD OF
OF RESERVOTR WP STORMGE  OUILOY  QUER TOP MAX DUTFLOW

FHF W,5.ELEV  QVER DAN AC-FT {rs HOURS HOURS
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PLAN 2 vhenivnninninns INITIAL VALUE SPILLWAY LREST TOP CF DAX
ECEUATION 1277.00 1272.00 1277.50
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QUTFLOW 0+ 0. 12524
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PHF WRELEY  DUER Dol pe-ry
39 1281.51 4,01 1933,

PLAN 2 vivvvaninninans INTIIAL VALUE

IR VER TGP (e S0 o
5 NS e ity
24847, J.in AT 45,00

SPULRAY CRLSY

[

ToF ne ey

L EVATION 1272400 272,00 e
SRS o, B, 1aie
OUTFLDY 0, 0. 1252,
RATIO HAXTHUM HAXIHIM  MAXTHUM  DAYEMUN  DUSATION TIME OF TIEC oF
oF RESERVOIR DEFTH STORAGE  OQUTFLOW  OVER TOP  KAX QUTFLOW  FAILUKE
FifF W.S.ELEV  QVER DK AC-FT CFS§ HOURS HOURS HOURS
39 128,51 4.01 1933, 21096, 413 43,50 45,00
FLAE 3 suiiiiinnninian IHITIAL VALUE SPILLWAY CREST T0P OF DAN
ELEVATION 1272.00 1272.00 1277,50
STGRAGE 887, 887, 1449,
QUIFLOY 0. 0. 1252,
RATIO HAXTHUN HOXTHUN  HAXIMUE  MAXIMUH  DURATION TIME OF TId OF
0¥ RESERVOIR IEPTH STORAGE  OUTFLOW  OVER TOP  MAX CUTFLDW  FalLURE
PHF H.5.ELEV  OVER DaH AC-FT CFS HOURS HOURS HOURS
39 1281,51 - 4,08 19334 17869, 4,44 46,00 45,09
PLAR 1 STATION 14
HAX MU taxIsu TlHe
RATIQ  FLOW/CFS  STAGECFT  HOURS
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30
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RATI0  FLOW.CFS  STAGE,FT  HOURS
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+39 17060, 12483 46,00
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GEOLOGIC REPORT

Bedrock - Dam and Reservoir

Formation Name: Catskill Formation - undifferentiated.

Lithology: GCrayish red to greenish gray and mottled red-gray
siltstone interbedded with silt-shale, and fine sandstone.

Structure

The site is within the Pocono Plateau area and the beds are
essentially horizontal. There is probably a slight regional dip to
the west, toward the Lackawanna Syncline. Air Photo fracture
traces trend: N45°E, N20°E and N30°W.

Overburden

This dam was built in the 1830's and almost no foundation informa-
tion is available. The site is within the limits of Pleistocene
glaciation and variable thicknesses of ground moraine and outwash
sand and gravel can be expected in the area.

In 1933, a cut-off trench was dug at the upstream edge of the
spillway and was reported to be four feet deep, in clay.

Aquifer Characteristics

The rocks of the Catskill Formation are essentially impermeable,
ground water moves entirely along bedding planes and fractures.
The most permeable aquifers in the region are the sands and gravels

of glacial origin, which are commonly present in the stream valleys.

Discussion

The overburden in the gorge is small and it is likely that the

wall was founded on rock. Leakage under the dam and in the right
abutment continued after the 1933 repairs. The clay reported at
the spillway could be the fill placed behind the wall. The leakage
is apparently not serious, and at this late date is not likely to
cause deterioration of either the bedrock or the till.

Sources of Information

1. Manuscript Geologic Map of the Waymart Quadrangle, in open
file, Pa. Geologic Survey, Harrisburg, Pa.
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5 A 2. Berg, T.M. (1977) "Geology of the Pocono Pines and Mt. Pocono

Quadrangles'". Pa. Ceologic Survey, 4th series, Atlas 204cd.

3 3.  Alr Photos. Scale 1:24,000, dated 1969.

‘; 4, Inspection reports and correspondence in file.
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